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BRIEF SUMMARY 


-INDICATIONS AND USAGE 
TREATMENT: CEFOTAN® (cefotetan disodium) is indicated for the therapeutic treatment of the 
following infections when caused by Susceptible strains of the designated organisms: 


Urinary tract infections caused by £ coli, Klebsiella species (including K pneumoniae), Proteus 


mirabilis and Proteus sp (which may include the organisms now called Proteus vulgaris, Providencia 
_ fettgeri, and Morganella morganii) 


_ Lower respiratory tract infections caused by Streptococcus pneumoniae (formerly D pneumoniae), 
hylococcus aureus (penicillinase- and nonpenicillinase-producing strains), Haemophilus 


ee (including ampicillin-resistant strains), Klebsiella species (including K pneumoniae), 
- and E coli. 


» Skin and skin structure infections caused by Staphylococcus aureus (penicillinase- and nonpenicil- 


linase-producing strains), Staphylococcus epidermidis ,* Streptococcus pyogenes and Streptococcus 
| Species (excluding enterococci), and E coli. 


B ovatus, B thetaiotaomicron), Fusobacterium species,’ and gram-positive anaerobic cocci (including 
| Peptococcus and Peptostreptococcus speciest) 


i intra-abdominal infections caused by E coli, Klebsiella species ( muang K pneumoniae’), Strepto- 
i 


| Coccus species (excluding enterococci), and Bacteroides species (excluding B distasonis, B ovatus, 
 B thetaiotaomicron). 


Bone and joint infections caused by Staphylococcus aureus.* 
“NOTE: Some strains of Staphylococcus epidermidis are resistant to cefotetan 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence of certain 
_ Postoperative infections in patients undergoing surgical procedures that are classified as clean 


mm | f ) to 60 minutes prior to surgery. In 
_ patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 


_ _ If there are signs and symptoms of infection, specimens for culture should be obtained for 

_ identification of the causative organisin so that appropriate therapeutic measures may be initiated 

( CONTRAINDICATIONS . l 

_ CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics 





WARNINGS 


Before therapy with CEFOTAN is instituted, careful inquiry should be made to determine whether the 
- patient has had previous hypersensitivity reactions to cefotetan disodium, neers, 
ee or other drugs. This product should be given cautiously to penicillin-sensitive patients. 
ntibiotics should be administered with caution to any paion who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction to CEFOTAN occurs, discontinue the drug. 
Serious acute hypersensitivity reactions may require epinephrine and other emergency measures. 
Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
— antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 
-Treatment with a ee antibiotics may alter normal flora of the colon and may permit 
| overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one primary 
_ Cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind 
| the toxin in vitro. 
Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis is not 
relieved by drug discontinuance, or when it is severe. oral vancomycin is the treatment of choice for 


t eee send pseudomembranous colitis produced by C difficile. Other causes should also be 
- considered. 


PRECAUTIONS 
GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. If superinfection 

does occur during therapy, appropriate measures should be taken 

In common with many other broad-spectrum antibiotics. CEFOTAN may be associated with a fall in 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- 
tional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. 

CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease. 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
haracterized by oe Sweating, headache, and tachycardia may occur when alcohol (beer, wine, 
tc) is ingested within 72 hours after CEFOTAN administration. Patients should be cautioned about the 
ngestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: If CEFOTAN and an aminoglycoside are used concomitantly, renal function 

ishould be carefully monitored, especially if higher dosages of the aminoglycoside are to be adminis- 

tered or if therapy is prolonged, because of the potential nephrotoxicity and ototoxicity of aminoglyco- 

Side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN was given alone, 
s possible nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 

minoglycoside. 

DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in urine may occur 

with Benedict's or Fehting’s solution. 

-As with other cephalosporins, he concentrations of cefotetan may interfere with measurement of 


serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of 
featinine reported. ` 


ICINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 
j tals have not been performed to evaluate carcinogenic potential, no mutagenic potential of 
etan was found in standard laboratory tests. 
: F s adver cte *pe testes of prepubertal rats. Subcutaneous administration of 
y dd- laro usual adult human dose) on days 6-35 of life (thought to be 
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developmentally analogous to late childhood and ide pd in humans) resulted in reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected cells included spermatogo- 
nia and spermatocytes; Sertoli and Leydig cells were unaffected. Incidence and severity of lesions 
were dose-dependent; at 120 mg/kg/day Ae 2-4 times the usual human dose), only 1 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesions have been 
observed in experiments of comparable esign with other methylthiotetrazole-containing antibiotics 
and impaired fertility has been reported, particularly at high dose levels. No testicular effects were 
observed in 7-week-old rats treated with up to 1000 mg/kg/day SC for 5 weeks, or in infant dogs 


(3 weeks old) that received up to 300 mg/kg/day IV for 5 weeks. The relevance of these findings to 
humans is unknown. 


USAGE IN PREGNANCY: fn, ed Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 
fertility or harm to the fetus due to cefotetan. There are, however, no adequate and well-controlled 
Studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only if clearly needed. 

USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations. 
Caution should be exercised when cefotetan is administered to a nursing woman 


PEDIATRIC USE: Safety and effectiveness in children have not been established 

ADVERSE REACTIONS 

In clinical studies the following adverse effects were considered related to CEFOTAN therapy. 
Gastrointestinal oe occurred in 1.5 percent of patients; the most frequent were diarrhea (tin 
80) and nausea (1 in 700). 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
(1 in 200), positive direct Coombs' test (1 in 250), and thrombocytosis (1 in 300) 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included a rise in SGPT (1 in 150), 
SGOT (1 in 300), alkaline phosphatase (1 in 700), and LDH (1 in 700) 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash (1 in 150) and 
itching (1 in 700). 


Local effects were reported in less than one percent of patients and included phlebitis at the site of 
injection (1 in 300), and discomfort (1 in 500) 


DOSAGE AND ADMINISTRATION ee 
TREATMENT: The usual adult dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 


determined by the condition of the patient, Severity of the infection, and susceptibility of the causative 
organism 


eee 
GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of Infection Daily Dose Frequency and Route 
Urinary Tract 1-4 grams 500 mg every 12 hours IV or IM 

1 or 2 g every 24 hours IV or IM 

1 or 2 g every 12 hours IV or IM 
Other Sites 2-4 grams 1 or 2 g every 12 hours IV or IM 
Severe 4 grams 2 g every 12 hours IV 
Life-Threatening 6* grams 3 g every 12 hours IV 


“Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To pravon postoperative infection in clean contaminated or potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once. intravenously, 
30 to 60 minutes prior to surgery. In patients undergoing cesarean section, the dose should be 
administered as soon as the umbilical cord is clamped. 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
employed. The following dosage guidelines may be used 
eee 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance 


mL/min Dose Frequency 
-30 Usual Recommended Dose’ Every 12 hours 
10-30 Usual Recommended Dose” Every 24 hours 
<10 Usual Recommended Dose’ Every 48 hours 


Dose determined by the type and severity of infection, and Susceptibility of the causative organism. 


Cefotetan is dialyzable and it is recommended that for patients undergoing intermittent hemodialy- 
Sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis 


HOW SUPPLIED 

CEFOTAN is a dry, white to pale yellow powder Supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration The 1g 
dose is available in 10 mL and 100 mL vials, and the 2 g dose is available in 20 mL and 100 mL vial® 
The vials should not be stored at tempera‘ures above 22°C and should be protected from light. 

1g in 10 mL vial (NDC 0038-0376-10) 

2 g in 20 mL vial (NDC 0038-0377-20) s 

1 gin 100 mL vial ND 0038-0376-11) . 

2 g in 100 mL vial (NDC 0038-0377-21) 
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a wi R arely in the modern textbook does one . 
à find the unique combination of a masterful 
À command of the English language, the 
-superb organization of the book itself, and 
À the combined textbook atlas concept 
so well written and prepared by 
a sole author who fearlessly commits 
his opinions in writing... * 


Colon and Rectal Surgery 
By Marvin L. Corman, M.D. 


Winner of the 1985 American Medical Writers Association 
Medical Book Award in the Physician’s Category 


“extremely well-written, readable, and highly informative of the state-of-the-art 














of colon and rectal surgery...exceptional...’’— “Diseases of the Colon and Rectum 
Helps you manage all aspects of diseases the personal touch to a surgical text in good taste, regardless of 
and surgery of the anus, rectum and colon whether the reader agrees with the conclusion. . .”’ 
COLON AND RECTAL SURGERY is a comprehensive and —Diseases of the Colon and Rectum 
abundantly illustrated text/atlas providing an organized A superior atlas of surgical techniques 


approach to the diagnosis and treatment of the more 
common conditions affecting the anus, rectum and colon. 
Many esoteric and unusual problems are also discussed; and 
each chapter contains an extensive bibliography directing you 
to further study. 


Every chapter is packed with superb illustrations of surgical 
techniques, showing exactly what you need to know about the 
full range of colon and rectal conditions. 16 full-color 
illustrations show the appearance of various conditions such 
as ulcerative colitis, melanosis coli, pruritus ani, and 


“ uniform excellent quality throughout . . . The extensive extramammary Paget's disease. Sharp x-rays, photomicro- 
illustrations, some of which are in color, are extremely helpful. graphs, and tables amplify the text. 
The bibliography is unusually complete and contains many ref- “  , more completely enhanced with photographs, drawings, 
erences to recent articles. The author is to be congratulated for and roentgenograms than any other textbook on the market . . .”’ 
the wealth of material that he has been able to encompass in this —Mayo Clinic Proceedings 
one volume . . ..’—The New England Journal of Medicine ee 

l l aour Other important features 
Unique single authorship i a emphasizes reconstructive anorectal surgery—for which 
. . . insightful commentaries Dr. Corman is well known 
The single authorship, unique in so comprehensive a text, a fully covers management of cancer and inflammatory 
allows Dr. Corman to emphasize procedures for which he has bowel disease 
considerable clinical experience, and to offer insightful a describes in clear and precise detail complex anorectal 
commentaries placing concepts into their proper perspective. and colon operations 


a contains in-depth discussions of incontinence, ostomy 
complications and their management, and dermatologic 
anal problems. 

Large 8" x 10" Format. 784 Pages. 818 Illustrations, 16 in Full Color. 49 Tables. 1984. $89.00. 


Lippincott books are available through your health science bookstore or your Lippincott representative. For mail order service direct, 
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Please send me for 30 days’ On-Approval Examination 
[1] ___ copy(ies) of Colon and Rectal Surgery 


“itiş refreshing to be exposed to the perspective of a 
mature and experienced colon and rectal surgeon who has added 
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Be prepared, Doctor. More patients 
will be asking about colorectal cancer. 
According to a survey* conducted by the 
American Cancer Society, many people 
would like to receive more information 
about colorectal cancer, and 83% said 
they would want to be checked for it. 
Further, they are learning that this cancer 
can be detected before symptoms ap- pear. 
The present cure rate is 44%. The cure 
rate could be as high as 75%, with early 
detection and appropriate management. 

For asymptomatic persons the Society 
recommends annual digital rectal exam- 
ination at age 40 and over; at age 50 and 
over, an annual stool blood test, as well as 
sigmoidoscopy every three to five years, 
following two initial annual negative 
sigmoidoscopies. 

We're here to help. You can reach us at 
your local American Cancer Society office 
or write to our Professional Education 
Department at National Headquarters, 

90 Park Avenue, New York, NY. 10010. 
Ask about the Society’s Colorectal Check 
program of professional and public 
education for the early detection of 
colorectal cancer. 


AMERICAN 
9 CANCER 
$ SOCIETY” 


*“Cancer of the Colon and Rectum: Summary of Public 
Attitude Survey,” Ca 33:359-305, 1983 (Nov.-Dec. ). 
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ABICAHONG ANB MAH: For the relel 0 


to moderately severe pain 

CONTRAINDICATIONS: Hypersensitivity to acelaminc 
phen or hydrocodone 

WARNINGS 

Drug Abuse and Dependence: VICODIN is subject fo 
the Federal Controlled Substances Act (Schedule II) 
Psychic dependence, physical depencgence and 
tolerance may develop upon repedied administra 
tion of narcotics; therefore, VICODIN should be pre 
scribed and administered with the same caution 
appropriate to the use of other oral-norcotic 
containing medications 

Respiratory Depression: At high Goses or In sensitive 
patients, hydrocodone may produce aose related 
respiratory depression by acting directly on brain 
stem respiratory centers. Hydrocodone also affects 
centers that control respiratory rhythm, and may 
produce irregular and periodic breathing 

Head Injury and Increased Intracranial Pressure: The 
respiratory depressant effects of narcotics and ther 
capacity to elevate cerebrospinal fluid pressure moy 
be markedly exaggerated in the presence of head 
injury, other intracranial lesions Or OG preexisting 1N 
crease in intracranial pressure. Furthermore narcot 
ics produce adverse reactions which may “obscure 
the clinical course of patients with head injuries 
Acute Abdominal Conditions: The administration of 
narcotics may obscure the diagnosis or clinical 
course of patients with acute abdomina conditions 
PRECAUTIONS 

Special Risk Patients: VICODIN should be used with 
caution in elderly or debilitated patients and those 
with severe impairment of hepatic or renal function 
hypothyroidism, Addisons disease prostatic hyper 
trophy or urethral stricture 

information for Patients: VICODIN, like all narcotics 
may impoir the mental and/or physical abilities re- 
quired for the performance of potentially hazardous 
tasks such as driving a car or operating machinery 
patients should be cautioned accordingly 

Cough Reflex: Hydrocodone suppresses the cough 
reflex: caution should be exercised when VICODIN is 
used postoperatively and In patients with pulmonary 
disease 

Drug Interactions: The CNS-depressant effects of 
VICODIN may be additive with that of other CNS de- 
pressants. When combined therapy is contemplatea 
the dose of one or both agents shoulda be reduced 


The use of MAO inhibitors or tricyclic antidepressants 
with hydrocodone preparations may increase the 
effect of eifher the antidepressant or hydrococone 
The concurrent use of anticholinergics with hydroco 
done may produce paralytic Ileus 

Usage in Pregnancy: Pregnancy Category C. Hydro 


codone has been shown to be teratogenic in ham 
sters when given in doses 700 times the human cose 
There are no adequate and well-controlled studies 
in pregnant women. VICODIN should be used during 
pregnancy only if the potential benefit justifies 
potential risk tc the fetus 

Nonteratogenic Effects: Babies Dorn 10 mothers wh 
have been taking opioids regularly pror to delivery 
will be physically dependent The intensity of the syn 
drome does not always correlate with the duration of 
maternal opioid use or dose 

Labor and Delivery: Administration of VICODIN to the 
mother shortly before delivery may result in some 
degree of respiratory depression in the newbdorn 
especially if higher Goses are used 

Nursing Mothers: |t is not known whether this drug IS 


excreted in human milk; therefore. a decision should 
be made whether to discontinue ing or 1 j 
continue the drug, taking into a int the 


tance of the drug to the mother 

Pediatric Use: Safety and effectiveness In children 
have not been established 

ADVERSE REACTIONS 

Central Nervous System: Sedatior drowsiness, 
mental clouding, lethargy impairment of menta! 
and physical performance anxiety, fear dysphona, 
dizziness, psychic dependence, mood changes 
Gastrointestinal System: Nausea ang vomiting may 
occur; they are more frequent in ambulatory than in 
recumbent poatients Prolonged administration of 
VICODIN may produce constipation 
Genitourinary System: Ureferal spasm spasm 
vesical sphincters and urinary retention have been 
reported 

Respiratory Depression: (See WARNINGS) 

DOSAGE AND ADMINISTRATION: Dosage should be 
adjusted according to the severity of the pain and 
the response of the patient. However tolerance fc 
hydrocodone can develop with cor tinued use, and 
the incidence of untoward effects IS dose related 
The usual dose Is One tablet every six hours as needed 


= 


for pain. (If necessary this dose may De repeated al 


~$ 


four-hour intervals.) IN cases of more severe pain 

+ wah? $ r SA 
two tablets every six hours (up 10 eg tablets 24 
hours) Moy De required 2 


Revised, April 1982 


Knoll Pharmaceuticals 
A Unit of BASF K&F Corporation 
Whippany, New Jersey 07981 
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Just one pat 
pain relief therapy. 
Vicodin” provides greater 

patient acceptance 


COMPARATIVE PHARMACOLOGY OF THREE ANALGESICS | 






RESPIRATORY PHYSICAI 
CONSTIPATION DEPRESSION SEDATION EMESIS DEPENDENCE 


HYDROCODONE X X 
CODEINE X ) l X X 
OXYCODONE XX 


Blank space indicates that no such activity has been reported. 

Table adapted from Facts and Comparisons (Nov.) 1984 and Catalano RB. The 

medical approach to management of pain caused by cancer. “Semin Oncol” 1975; 

2; 379-92 and Reuler JB, et. al. The chronic pan anane: misconceptions and 

management. “Ann Intern Med” 1980; 93; 588-96. 

@ Vicodin offers: less nausea, less sedation, less 
constipation. 


...and longer lasting pain relief- 
up to 6 hours. 


¢ Vicodin containshydrocodonenotcodeine. In 
one study, 10 mg. of hydrocodone alone was 
shown to be aseffective as 60 mg. of codeine.’ 


@ Ina double-blind study, Vicodin (2 tablets), 
providedlonger lasting pain reliefthan 60mg. 
of codeine? 


Plus... 


r Vicodin offers the convenience of CIII 
prescribing. 


è poe a flexibility—1 tablet every 6 hours or 


2 tablets every 6 hours (up to 8 tablets in 24 
hours). 


af 
1. Hopkinson JH IIl: Curr Ther Res 24: 503-516, 1978 
2. Beaver, WT Arch Intern Med, 141:293-300, 1981. 


“vicodin... 


rocodone bitartrate 5 mg. (Warning: May be habit 
forming) with acetaminophen 500 mg. l 
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Summary follows: 
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CONTRAINDICATIONS: 7 Thr mbo stat is contraindicated in persons 
known to be sensitive to any of its components and/or to material of 
bovine origin. 
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pumps sprayer cap inserted and seated on the Thrombostat solution 
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opened as described above and the dried Thrombostat broken up 
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BRIEF SUMMARY 

NOLVADEX: (tamoxifen citrate) 10 mg tablets 

Indications and Usage: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estro- 
gen receptor positive are more likely to benefit from NOLVADEX therapy. 

NOLVADEX in combination with cytotoxic chemotherapy following radical or modified 
radical mastectomy is effective in SAE recurrence of surgically curable breast cancer in 
postmenopausal women or women age 50 or older with positive axillary nodes. In the Hubay 
and NSABP studies most of the benefit to date has been in the subgroup with 4 or more 
positive axillary nodes. The contribution of the recat chemotherapy is uncertain The 
estrogen and progesterone receptor values may help to predict whether the adjuvant therapy 
is tikely to be beneficial. 

Contraindications: None known. 

Warnings: Pregnancy Category D: NOLVADEX may cause fetal harm wher administered to a 
pregnant woman. Individuals should not become pregnant while taking NOLVADEX. Effects 
on reproductive functions are expected from the antiestrogenic properties of the drug. in 
reproductive studies in rats at dose levels equal to or below the human dose, nonteratogenic 


. developmental skeletal changes were seen and were found to be reversible. In addition. in 
tertility studies in rats and in teratology studies in rabbits using doses at or below those used 


in humans, a lower incidence of egg implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups The 
impairment of learning behavior did not achieve Statistical significance in one study. and in 
another study where significance was reported, this was by comparing dosed animais with 
controls of another study. Several pregnant marmosets were dosed during organogenesis or 
in the fast half of pregnancy. No deformations were seen, and although the dose was high 
enough to terminate pregnancy in some animals, those that did maintain pregnancy showed 
no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetai deaths. 
and vaginal bleeding. If this drug is used during pregnancy or the patient becomes pregnant 
while taking this drug, the patient should be apprised of the potential hazard to the fetus. 

Ocular changes have been reported ina NADI who, as part of a clinical trial. were 
treated for periods greater than one year with NOLVADEX at doses at teast four times the 
highest recommended daily dose of 40 mg. The ocular changes consist of retinopathy. and in 
some patients. there are also corneal changes and a decrease in visual acuity. 

in addition. a few cases of ocular changes including visual disturbance, corneal changes. 
and/or retinopathy have been reported in patients treated with NOLVADEX at recommended 
doses. it is uncertain if these effects are due to NOLVADEX. 

As with other additive hormonal therapy (estrogens and androgens). hypercaicerma has 
been reported in some breast cancer patients with bone metastases within a few weeks of 
starting treatment with NOLVADEX. If hypercalcemia does occur. appropriate measures 
should be taken, and if severe, NOLVADEX should be discontinued. 

Precautions: General: NOLVADEX shouid be used cautiously in patients with existing leuko- 
penis or thrombocytopenia. Observations of leukopenia and thrombocytopenia occasionally 
ave been made. but it is uncertain if these effects are due to NOLVADEX therapy. Transient 
decreases in platelet counts. usually to 50 000-100.000 mm? intrequently lower. have been 
occasionally reported in patients taking NOLVADEX for breast cancer. No hemorrhagic ten- 

dency has been recorded, and the platelet counts returned to normal levels even though 
treatment with NOLVADEX continued. 

Laboratory Tests: Periodic complete blood counts, including platelet counts. may be 
appropriate. 

Carcinogenesis: While no conventional bioassay has been conducted. endocrine changes 
in immature and mature mice were investigated in a 13-month study. Various tumors were 
found in all treated groups. 

Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro 
tests with pro- and eukaryotic test systems with drug metabolizing systems present. 

impairment of Fertility: Fertility of male rats was decreased when doses of 0.96 mg/kg or 

reater were administered 11 weeks prior to mating. and fertility in female rats was decreased 
oliowing administration of 0.04 mg/kg for two weeks prior to reng through day 7 of 
pregnancy. There was a decreased number of implantations, and all fetuses were found dead. 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were 
increased numbers of fetal deaths. Administration of 0.125 mg/kg to rabbits during days 
6-18 of pregnancy resulted in abortion or premature delivery. Fetai deaths occured at higher 
doses. There were no teratogenic changes in either rat or rabbit segment H studies. Several 
pregnant marmosets were dosed with 10 mg/kg/day either during organogenesis or in the 
last half of pregnancy. No deformations were seen, and although the dose was high enough 
to terminate pregnancy in some animais. those that did maintain pregnancy showed no 
evidence of teratogenic malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 
1 day before weaning demonstrated increased numbers of dead pups at parturition. It was 
reported that some rat pups showed slower learning behavior, but this did not achieve 
statistical significance in one study. and in another study where significance was reported. 
this was by comparing dosed animals with controls of another study. 

The recommended daily human dose of 20-40 mg corresponds to 0.4-0.8 mg/kg for an 
average 50 kg woman. 

Pregnancy Category D. See WARNINGS. 

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because 
many drugs are excreted in human milk and because of the potential for serious adverse 
reactions in nursing infants from NOLVADEX, a decision should be made whether to discon- 
tinue ee or to discontinue the drug, taking into account the importance of the drug to 
the mother. 

Adverse Reactions: The most frequent adverse reactions to NOLVADEX are hot flashes. 
nausea, and vomiting. These may occur in up to one-fourth of patients, but are rarely severe 
enough to require discontinuation of treatment. 

Less frequently reported adverse reactions are vaginal bleeding, oe discharge, mer- 
strual irregularities, and skin rash. Usually these have not been of sufficient severity to 
require dosage reduction or discontinuation of treatment. 

increased bone and tumor pain, and also jocal disease fiare have occurrec, which are 
sometimes associated with a good tumor response. Patients with increased bone pain may 
require additional analgesics. Patients with soft tissue disease may have sucden increases 
in the size of preexisting lesions. sometimes associated with marked erythema within and 
surrounding the lesions, and/or the development of new lesions. When they occur, the bone 
pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly. 

Other adverse reactions which are seen ae are hypercalcemia. peripheral edema. 
distaste for food. pruritus vulvae. depression, dizziness. light-headedness. and headache. 
There have been infrequent reports of thromboembolic events ocburing Geng NOLVADEX 
therapy. Since far cancer patients in general an increased incidence of thromboembolic 
events is known to occur, a causal relationship to NOLVADEX remains conjectural. An in- 
creased incidence has been reported when cytotoxins are combined with NOLVADEX. 

if adverse reactions are severe, itis sometimes possible to control them by a simple 

* reduction of dosage without loss of control of the disease. 
Overdosage: Acute overdosage in humans has not been reported. Signs observed at the 
highest doses following studies to determine LD; in animals were respiratory difficulties and 
convulsions. No specific treatment for overdosage is known: treatment must be 
symptomatic. 

posege and Administration: One or two 10 mg tablets twice a day (morning and evening). 

How Supplied: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg 

of tamoxifen (round. biconvex. uncoated, white tablet identified with NOLVADEX 600 

debossed on one side and a cameo debossed on the other side} are supplied in bottles of 

60 tablets and 250 tablets. Protect from heat and light. 
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A retrospective study was performed on 255 consecutive patients 
admitted to a single hospital from 1953-1983 with a follow-up 
of 100%. The number of proximal esophagogastric junction and 
fundus tumors increased significantly over the last 4 decades 
from 21% to 44% (p < 0.001), accompanied by a significant 
„~ decrease in antral carcinomas from 60% to 33% (p < 0.01). Pa- 
tients with proximal neoplasms were significantly more likely 
‘to be white (71% vs. 29%, p < 0.001), whereas patients with 
antral cancer were significantly more likely to be black (64% vs. 
36%, p < 0.001). There were no significant differences in nodal 
status, presence of distant metastases, or the overall 5-year sur- 
vival rate between these two sites. The 5-year survival rate for 
the entire group was 6%. Sixty-five patients (30%) underwent 
curative resection, and the 5-year survival rate in this group was 
24%, which was significantly better than palliative procedures. 
The 5-year survival rate was strongly influenced by TNM stage, 
local invasiveness, nodal status, and presence or absence of distal 
metastases (p < 0.001). Although the overall survival rate has 
not changed over the past 30 years, there were definite epide- 
miologic differences between proximal and antral lesions, which 
suggest that new treatment protocols should be designed to in- 
clude the location of the neoplasm. 


N THE UNITED STATES adenocarcinoma of the stom- 
ach is a difficult clinical problem that is generally 
associated with a dismal prognosis.'~’ Recent reports 
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have suggested that some epidemiologic aspects of the 
disease have changed over the past several decades,*~!3 
and include the annual death rate from gastric cancer, 
sex ratio, pathologic type, and location of the neoplasm. 

The Tumor Registry at the Durham Veterans Admin- 
istration (VA) Hospital has maintained careful records on 
255 consecutive patients with a histologic diagnosis of 
adenocarcinoma of the stomach from 1953-1983. Using 
this resource, a large number of clinical features of the 
disease were examined to see if any new patterns could 
be identified. 


Methods 


All patients at the Durham VA Hospital from 1953- 
1983 with a tissue diagnosis of gastric adenocarcinoma 
were included in this study. Both medical and tumor reg- 
istry records were reviewed. Follow-up information for 
all patients was obtained by routine clinic appointments 
or telephone contact with the patient, family, or local 
physicians. All living patients were interviewed. 
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TABLE 1. Admissions 


No. of 


Decade Patients %/Y ear 
1953-1959 42 7.0 
1960-1969 87 8.7 
1970-1979 98 9.8 
1980-1983 28 7.0 
Total 255 8.5 


A multivariate computer analysis was performed using 
detailed data sheets in order to examine relationships be- 
tween modes of presentation, methods of diagnosis, tumor 
site, pathologic staging, surgical procedure, and survival. 
Pathologic findings were staged according to the TNM 
international staging system for cancer of the stomach.'* 
For categorical variables, survival curves were calculated 
using Kaplan-Meier analyses. Survival rates among sub- 
populations of patients were compared using the log-rank 
test. The Cox proportional hazards model was used to 
test the association of the numerous variables with sur- 
vival. Operative mortality rate was defined as the number 
of deaths within 30 days of an operative procedure. Overall 
mortality rate represents death due to any cause during 
follow-up. All other statistics were performed using the 
chi-square test of homogeneity. Data was analyzed by de- 
cade of presentation in order to examine the possibility 
of changing patterns of clinical presentation or course. 
Statistical tests of trends were used to evaluate linear 
changes of proportion over time. 


Results 


All patients in this study were males. Mean age of di- 
agnosis was 60 + {I years, with a range of 27-89 years 
and a peak incidence of gastric cancer in the 60-69 year 
group. Despite the reported decline in the incidenee of 
gastric adenocarcinoma in the United States,*” there were 
no significant differences in the annual number of ad- 
missions at our institution since 1953 (Table 1). Fifty- 
three per cent of patients were white and 47% were biack. 
There were no orjentals. The racial distribution was equal 
for each of the 4 decades studied. Fifty-two per cent of 





TABLE 2. Predisposing Factors 


No. of 

Factor Patients To. 
Peptic ulcer disease 18 7 
Achlorhydria 7 3 
Atrophic gastritis 6 2 
Previous gastric operation 4 2 
Giant hypertrophic gastritis l I 
Benign tumor J l 
None 221 87 
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the patients had a history of heavy ethanol use and 76% 
were smokers. 

Thirty-four patients (13%) in this study had pre-existant 
conditions implicated in the development of gastric can- 
cer.'>'© These conditions were present for at least 2 years 
before the diagnosis of gastric cancer (Table 2). These 
conditions included peptic ulcer disease, previous gastric 
operation for ulcer disease, achlorhydria, atrophic gastritis, 
and a benign gastric polyp. There were no patients with 
an immune deficiency syndrome. 


Signs and Symptoms 


The frequencies of symptoms at the time of admission 
are listed in Table 3. Weight loss (72%) and abdominal 
pain (51%) were the most common symptoms. The high 
incidence of weight loss is evidence of the advanced state 
of disease in these patients. Nausea and vomiting were 
present in 40% of patients, and dysphagia was seen in 
22% of patients. Melena was twice as common as overt 
upper gastrointestinal bleeding. The initial problem in two 
patients (1%) was perforation. 

For each consecutive decade analyzed, patients were 
seen and diagnosed earlier after onset of symptoms (Fig. 
1). Seventeen per cent of patients from 1953-1959 com- 
pared with 30% of patients from 1980-1983 were diag- 
nosed within | month of the onset of symptoms. Sixty- 
three per cent of patients from 1953-1959 had symptoms 
for longer than 3 months compared with 34% from 1980- 
1983. Despite this earlier presentation in recent years, 
there has been no corresponding decrease in the frequency 
of distant metastases or overall survival rate. 

The most frequent physical finding was gualac-positive 


stool (36%) (Table 4). This was followed by symptoms of f 


advanced disease, such as cachexia (26%), abdominal mass 
(17%), and organomegaly (13%). Thirty-eight per cent of 
patients had no positive physical findings. 

Laboratory Data 


Abnormal laboratory data at the time of admission are 
listed in Table 5. Hypoalbuminemia was the most com- 


TABLE 3. Symptoms at the Time of Admission 








No. of 

Symptom Patients % 
Weight loss 184 Ta 
Pain 129 $1 
Nausea/vomiting 102 40 
Anorexia 89 35 ` 
Vague abdominal discomfort 56 22 4 
Dysphagia 55 22 
Melena 50 20 
Upper GI bleeding | 27 i} 
Perforation 2 i 
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FIG. 1. Duration of symptoms comparing patients with less than 1 month 
duration to greater than 3 months duration by decade. 


mon abnormality in 53% of patients, followed by anemia 
and other abnormal liver function tests. The high inci- 
dence of abnormal liver function tests also reflects the 
advanced disease of these patients. 


Diagnosis 


The two primary methods of diagnosis of gastric cancer 
were upper gastrointestinal (GI) series and endoscopy 
(Table 6). The use of endoscopy increased greatly over 
the 4 decades examined, from 21% of patients from 1953- 
1959 to 93% from 1980-1983 (Table 7). The number of 
endoscopies considered diagnostic, either by gross Or mi- 
croscopic description, increased from 56% to 85% over 
this same period. Upper GI series was a sensitive indicator 
of disease. Ninety-seven per cent of the findings on ex- 
amination were abnormal and 73% were malignant. 
However, with the increased use of endoscopy, upper GI 
series was performed in only 64% of patients diagnosed 
from 1980-1983 compared with 100% from 1953-1959. 
Also during the same period, the number of patients whose 


TABLE 4. Physical Findings 


No. of 

Finding Patients % 
Guaiac-positive stool 9] 36 
Cachexia 67 26 
Abdominal mass 43 17 
Abdominal tenderness 37 15 
Organomegaly 34 13 
Rectal mass/shelf 9 4 
Lymphadenopathy 9 4 
Nodular liver 9 4 
Ascites 7 3 
None 98 38 
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TABLE 5. Abnormal Laboratory Data 








No. of 

Patients % 
Hypoalbuminemia 135 53 
Hematocrit <35 120 47 
Elevated alkaline phosphatase 66 26 
Other liver function tests 84 33 





diagnosis was first made at laparotomy decreased from 
16% to 7% (p < 0.01). 


Location 


The tumor sites in the stomach are shown in Table 8. 
The antrum was the most common location (42%), with 
tumors of the esophagogastric junction and fundus the 
next most common sites (31%). Fifteen per cent of the 
cancers diffusely involved the stomach with no clear site 
of origination. The number of proximal tumors 
(esophagogastric junction and fundus) increased signifi- 
cantly over the last 2 decades (p < 0.001) (Fig. 2). A small 
but significant decline in the number of antral carcinomas 
was also noted (p < 0.01). Analysis of 30 different clinical 
variables revealed several striking differences between the 
patients with proximal tumors and those with antral tu- 
mors (Table 9). The racial distribution for these two sites 
was greatly different. Seventy-one per cent of patients with 
proximal tumors were white, whereas only 36% of patients 
with antral tumors were white (p < 0.0001). In addition, 
there were both anticipated and unanticipated differences 
in other clinical features of proximal versus distal tumors. 
Antral carcinoma was more likely to occur with abdom- 
inal pain (59% vs. 30%, p < 0.001), anorexia (47% vs. 
25%, p < 0.05), weight loss (78% vs. 62%, p < 0.05), and 
melena (26% vs. 11%, p < 0.05). Proximal tumors were 
more likely to cause dysphagia (54% vs. 5%, p < 0.001). 
Twice as many patients with antral carcinoma at operation 
had Stage T1-2 tumors, i.e., disease that did not penetrate 
the serosa, (26% vs. 13%, p < 0.005). However. despite 
this more favorable staging, no significant differences in 
nodal status, presence or absence of metastases, or 5-year 
survival rate were seen between the two groups. The 5- 
year survival rate by tumor location is shown in Fig. 3. 
The overall 5-year survival rate for the entire group 
was 6%. 


TABLE 6. Method of Diagnosis Used in Each Decade 


No. of Patients (%) 


1953-1959 1960-1969 1970-1979 1980-1983 
GI series 36 (86) 54 (63) 14 (14) 27) 
Endoscopy Z45) 10 (12) 55 (56) 21 (75) 
Surgery 4 (10) 14 (16) 22 (22) 2 (7) 
Cytology 0 (0) 1 (1) 4 (4) 0 (0) 
tl ie’, SO 
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TABLE 7. The Use of Endoscopy for Diagnosis 





No. of Patients (%) 








Decade Diagnostic Nondiagnostic Not Performed 
1953-1959 5 (56) 4 (44) 33 (79) 
1960-1969 14 (56) 11 (44) 61 (71) 
1970-1979 61 (80) 15 (20) 21 (21) 
1980-1983 22 (85) 4 (15) 2 (7) 





Treatment and Results 


Of the 255 patients, 215 underwent surgery (Table 10). 
Sixteen per cent (40 patients) did not have surgery because 
of known metastatic disease, poor medical condition, 
preoperative death, or refusal. Only 30% of the patients 
who had surgery had potentially curative procedures. The 
operative mortality rate for the entire group was 11%. 
The majority (62%) of postoperative deaths occurred after 
purely palliative procedures either involving a resection 
or simple bypass. Eleven deaths occurred in patients who 
had some type of gastrectomy. 

Overall morbidity rate is shown in Table 11. Twenty- 
six per cent of patients had major postoperative compli- 
cations. The highest morbidity and mortality rates for pa- 
tients who had resection was in patients who had esopha- 
gogastrectomy. A 46% incidence of complications was 
seen in this group, which included anastomotic leak or 
fistula formation in 14% of these patients. The operative 
mortality rate was 14% in patients who had esophago- 
gastrectomy. 

The overall 5-year survival rate for patients who had 
potentially curative resections was 24%. There was a sig- 
nificant difference in survival rate betwen those who had 
curative resection compared with those who had palliative 
procedures (p < 0.0001) (Fig. 4). Of the curative opera- 
tions performed, patients who had subtotal gastrectomy 
had the best 5-year survival rate: 35% (Fig. 5). The results 
of chemotherapy or radiation were generally poor and the 
regimens were varied and uncontrolled. 

TNM staging was available from specimens from op- 
eration or autopsy for 244 patients (96%) (Table 12). 
Eighty-nine per cent of the patients had Stage 3 or Stage 
4 advanced disease. The 5-year survival rate correlated 
significantly with the TNM stage (p < 0.0001) as well as 


TABLE 8. Tumor Site 








No. of 

Patients % 
Esophagogastric junction 36 14 
Fundus 43 17 
Body 28 11 
Antrum 106 42 
Diffuse 38 15 
Unknown 4 2 
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FIG. 2. Incidence of proximal versus distal tumors by decade. 


with each TNM variable individually (Fig. 6). Only two , 


patients had Stage 1 disease, thus making statistical com- 
parison with this group meaningless. Whereas, the 5-year 
survival rate was 0% in the two patients with Stage 1 dis- 
ease, they survived 51 and 58 months, respectively. For 
all patients, local invasiveness of the tumor correlated well 
with ultimate patient survival rate (p < 0.0001). The sur- 
vival rate at 1 year was 100% in patients with T1 tumors, 
57% for those with T2 tumors, 31% for those with T3 
tumors, and 15% for those with T4 tumors. As expected, 
patients with no nodal involvement had a significantly 
better 5-year survival rate than those with involved lymph 
nodes (32% vs. 4%, p < 0.0001). The absence of metastases 
also correlated well with improved survival rate (p 
< 0.0001). 

Five-year survival rate of all groups was 6%. Overall 
mean survival was 14 + 2 months. Mean survival was 
16.4 + 2.2 months for the 215 patients who had surgery 
compared with 1.8 + 0.4 months for the nonoperative 
group (p < 0.001). Five-year survival rate was 24% in 


TABLE 9. Clinical Features According to Tumor Site 


No. of Patients (%) 











Proximal Distal p Value 
White 56 (71) 38 (36) 0.0001 
Black 23 (29) 68 (64) 0.0001 
Abdominal pain 24 (30) 62 (59) 0.001 
Nausea/vomiting 16 (20) 55 (52) 0.001 
Dysphagia 43 (54) 53) 0.001 
Anorexia 20 (25) 42 (47) 0.05 
Weight loss 49 (62) 83 (78) 0.05 
Melena 9 (11) 28 (26) 0.05 ò 
T1-2 10 (13) 27 (26) 0.005 
NO-1 16 (20) 28 (26) NS 
Metastases 41 (52) 55:(52) NS 
5-year survival rate 6% 9% NS 

p. 
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FIG. 3. Survival rate according to tumor site. 


patients who had curative resection, which was signifi- 


cantly better than the group as a whole (p < 0.0001). 
Survival was not influenced by age, race, or tumor lo- 
cation. No improvement in the overall survival rate was 
seen over the 4 decades of this analysis (Figure 7). Of 
those patients diagnosed from 1980-1983, only two of 27 
patients (7.4%) are alive at the time of this report. 


Discussion 


This study documents no improvement in survival rate 
from gastric adenocarcinoma over the past 30 years de- 
spite earlier presentation of patients and improved diag- 


, yrs. From the 1950s—1980s the 5-year survival rate has 
‘Temained 3-10% in the series at the VA Hospital. The 


use of upper GI endoscopy increased from 15% to 93% 
over this period, and diagnostic accuracy increased from 
56% to 83%. Diagnosis was made earlier in that 94% of 
diagnoses were made before operation in the most recent 


TABLE 10. Type of Operation 


Operative 
Total Patients Mortality 
No. of No. of 
Patients % Patients % 
Exploratory laparotomy 61 28 4 7 
Bypass 4l 19 8 20 
Subtotal gastrectomy 60 28 6 10 
Radical subtotal 
gastrectomy 5 2 0 0 
Total gastrectomy ii 5 | 9 
| 4" sophagogastrectomy 29 13 4 i4 
“Other 8 4 0 0 
Curative resection 65 30 8 12 
Palliative procedure 77 36 1] 13 


. Total 
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TABLE 11. Postoperative Morbidity Rates 





No. of 

Complication Patients To 
None 159 74 
Death 23 li 
Respiratory insufficiency i2 5 
Wound infection 9 4 
Intra-abdominal infection 5 2 
Fistula 6 3 
Bleeding 9 4 
Failure to empty 5 2 
Other 23 li 





decade compared with 84% made before operation in the 
1950s. There was also no change in the survival rate based 
on different symptoms such as gastrointestinal tract 
bleeding, obstruction, or pain. The overall poor outcome 
corresponded with no significant changes in the number 
of patients who initially had metastases or early gastric 
cancers. Over the 30 years, only two patients were seen 
with Stage 1 neoplasms. However, it should be noted that 
the 5-year survival rate for patients who had a potentially 
curative subtotal gastrectomy was 35%. This favors a con- 
tinued aggressive surgical approach for potentially re- 
sectable tumors. Since mass screening techniques for di- 
agnosis of gastric cancer such as those used in Japan are 
impractical in this country because of our lower incidence, 
we must look for features of the disease that might identify 
high-risk groups, resulting in early diagnosis and an im- 
proved survival rate. 

Several previously unrecognized features of gastric 
cancer were identified in this computer analysis by cross- 
correlating 90 clinical variables. First, a dramatic increase 
in the ratio of proximal gastric adenocarcinomas was seen 
over the past 4 decades. This increase was from 16% in 
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FIG. 4. Survival rate according to type of operation: palliative versus 
curative, 
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| Li ~=~~ TOTAL GASTRECTOMY Stage Patients (%) Survival (%) 
8OrL | [Raa ESOPHAGOGASTRECTOMY 
| i | 2 (1) 0 (0) 
Sr 2 25 (10) 11 (40) 
= 60 l S 3 41 (17) S (1) 
> Lei l, 4 176 (72) 3(1) 
a | Loam 
a L 
ae 40 | OL the 1960s to 44% in the 1980s. Second, there was a small 
aa but significant decline in the number of antral carcinomas 
bape - $f} - S diagnosed over this period. Third, a striking racial distri- 
es : DEEE aeeecuces bution was seen when comparing proximal cancers with 
Se cea ye ee eee distal cancers. Patients with proximal tumors were much 
more likely to be white (71%) and those with distal lesions 
0 12 24 36 48 60 were more likely to be black (64%), (p < 0.0001). There 
MONTHS were significant differences in the patterns of presentation 
Fic. 5. Survival rate according to type of gastrectomy. of proximal tumors versus distal tumors. Patients with 
100 panenna 100 
STAGE 1 IL TI 
4 iS 
T L 
80 7 gob 
“ i | 
C] h os 
da ae sal ty 
> P i Oa. > al T 4 
= |4 a ea ee 
a by E ax 1 L e- 
> a 4 ain STAGE 2 a oo gg" 
40h L l C brit ara á e =o Aone 
ae ee eed E = 
tn toy ta L duae + 
! | i L L 
" aaa bi 7, eg 
20 1 —, 20 oh “Lay + een semen = 
om - STAGE 3 i. ea 
cee STAGE A we Ma eer 
0 A aw ae an e aue am me re om oe a ae Ya anga afan aa 0 À Ean mae am sy aie we aa ay aa ae m uo me am nm ne we ay oe a aa ae 
0 12 24 36 48 60 0 12 24 36 48 60 
MONTHS MONTHS 
` NO H 
L assai i $ NO METASTASES 
| Speak? -——— METASTASES PRESENT 
S errs 80H 
80 L l N3 l 
` | 
l 
aa “s 3 ~d bi 
a 60F: 4 = 60F | 
= mi eo > i 
a a 3 = L 
= tm L p P i 
ar mee l a r n 
3 tay | ‘4 ig 
t H 
bey | v 
= ks Deiz i 
20 b a ers an tq = 20 N 
3 we mer dan i ie ed E eee La 
aaneren Mt a CETE eee 7 
à nerean, oh Taini a à $ 
0 12 24 36 48 60 0 12 24 36 48 60 . 
MONTHS MONTHS 


Fic. 6. Survival rate according to TNM staging: top left, overall stage; top right. local invasiveness; bottom left, nodal status; bottom right, distant 
metastases status. 
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- proximal tumors were more likely to be admitted with 
dysphagia, whereas patients with antral carcinomas were 
more likely to have pain, nausea and vomiting, anorexia, 
weight loss, and melena. Pathologically, the more proxi- 

=+ mal tumors were twice as likely to have penetrated into 

the serosa, but the 5-year survival rates were not signifi- 
cantly different; 6% for patients with proximal lesions ver- 
sus 9% for patients with distal cancer. 

The new features that were identified could reflect real 
differences in the incidence and racial distribution of the 
cancer or might be explained by a change in the referral 
patterns of the patients. For that reason we looked at the 
referral data for this medical center over the past 4 decades. 
In addition, since this hospital has historically attracted 
a large number of patients with esophageal cancer, we 
examined whether the increase in proximal gastric cancer 
might correspond to an increase in the number of patients 
with esophageal cancer. The number of referrals has not 


‘appeared to change significantly over this period nor has 


_ the distribution of referrals from the eastern versus western 
parts of the state. The number of patients with esophageal 
cancer at the Durham VA Hospital has increased over 
the past 4 decades from a mean 5.5 patients per year in 
the 1950s to mean 23.5 patients per year in the 1980s. 
However, the ratio of black:white patients has increased 
from 0:8 in the 1950s to 1:8 in the 1980s, which is in the 
reverse direction than for proximal gastric cancers. More- 
over, the racial distribution in proximal tumors was un- 
changed over the 4 decades of this study. 

Therefore, the findings relating to the tumor location 

and racial distribution of gastric adenocarcinoma in this 

_ Study seem to reflect real epidemiologic or etiologic dif- 

‘ferences in proximal versus distal neoplasms. Whereas 

‘racial differences between proximal and distal adenocar- 
cinomas have not been identified before this study, dif- 
ferences in sex ratio between these locations have been 
demonstrated.'’'* In addition, several other studies have 
also recently reported a dramatic increase in proximal 
gastric carcinoma. '™ 
Michigan Medical Center, cardia cancers have increased 
from 33% of all gastric neoplasms from 1964-1968 to 
60% from 1976-1980.!7 

Most studies of possible causative factors for carcinoma 

of the stomach have not taken into account the possibility 
that different portions of the stomach may have a different 
predisposition for developing cancer. There is evidence 
in the literature that dietary carcinogens may have a site 
preference in the development of carcinoma. 

Numerous dietary and environmental etiologic factors 
_have been identified as playing an important role in the 
* pathogenesis of gastric carcinoma.*'*!9?° Consumption 
of salt, cabbage leaves, smoked meat, fava beans, fried 
food, rendered lard, chewing tobacco, and alcoholic bev- 
erages have been implicated in the development of gastric 









'* For example, at the University of 
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Fic. 7. Overall survival rate according to decade. 


carcinoma.'®! The role of nitrosamines in the patho- 
genesis of gastric carcinoma also has been established both 
experimentally and clinically.'°?'> In rats, some nitro- 
samines selectively produce tumors of the forestomach, 
whereas the glandular portions of the stomach in the rat 
are highly resistant to these compounds.'** In contrast, 
glandular stomach tissue is highly susceptible to carci- 
nogenesis by certain other compounds, particularly ni- 
trosamides.*° This specificity in the rat has been suggested 
to be secondary to the high levels of glutathione in the 
glandular stomach mucosa.”* This substance activates the 
nitrosamide, N-methyl-N’-nitro-N-nitroso-guanidine, by 
an alkylation reaction. Also, glutathione deactivates poly- 
cyclic aromatic hydrocarbons through the formation of 
less active conjugates. Nitrosamines act as a more potent 
esophageal carcinogen, whereas nitrosamides have a def- 
inite site preference for the induction of gastric cancer. !*6 

In addition, dietary carcinogens have been associated 
with different histologic types of adenocarcinomas of the 
stomach. In 1965, Lauren proposed two main types of 
gastric carcinoma after performing structural and histo- 
chemical studies on over 1300 surgical specimens.” The 
intestinal type of carcinoma has been associated with in- 
testinal neoplasia, and has been more closely linked with 
high nitrite ingestion.*:'°”* There has been little evidence 
that has suggested a different pathogenesis for proximal 
versus distal gastric cancers. The racial differences seen 
between proximal and distal neoplasms may suggest an 
inherited genetic susceptibility. However, racial differences 
cannot be quickly attributed to inherited biologic differ- 
ences when there may be overlying environmental, be- 
havioral, or social class differences. Geographic and sexual 
differences are most likely unimportant since all patients 
in this study came from the same area of the Southeast 
and all patients were male. 
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In conclusion, although the prognosis for gastric ade- 
nocarcinoma remains poor, this study supports a eontin- 
ued aggressive surgical approach in the absence of other 
effective modalities to treat this disease. Computer analysis 
of multiple clinical features of the disease revealed not 
only that signs and symptoms of proximal cancer com- 
pared with distal cancer are different, but that the racial 
distribution and incidence of tumor occurrence at tae two 
sites appear to be independent of each other. These data 
suggest that the etiologic factors for the two tumor sites 
are different. On the basis of these data, it seems that new 
treatment protocols should be designed that take into ac- 
count the proximal versus distal location of gastric car- 
cinoma. 
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Insulin and Glucagon Production in 


Experimental Cirrhosis 
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The release of insulin and glucagon in cirrhotic rats was exam- 
ined. Rats were made cirrhotic by a combination treatment of 
carbon tetrachloride (CCl) and phenobarbitone. Liver cirrhosis 


= was verified by histologic findings. Both basal and stimulated 


release of insulin from isolated pancreatic islets, in vitro, were 
decreased significantly in cirrhotic rats, as compared with control 
rats. Basal, but not stimulated, levels of glucagon, in vitro, were 
reduced significantly in cirrhotic rats. Circulating levels of plasma 
insulin, glucagon, glucose, bilirubin, and amylase levels were 
unaffected in cirrhotic rats when compared with control rats. 
There were no signs of pancreatitis. The results indicated that 
the release of insulin and glucagon is depressed in cirrhotic rats 
and in rats treated with phenobarbitone and CCL. Clearance of 
circulating insulin and glucagon by the liver was apparently re- 
duced, since circulating levels of insulin and glucagon were un- 
altered in all treated rats. 


N HUMANS, HEPATIC CIRRHOSIS is often accompanied 
by impaired glucose tolerance.'” In addition, plasma 
levels of insulin?’ and glucagon**" are elevated. The 

exact cause of the elevation in the circulating levels of 
insulin and glucagon is unclear. One possibility is that 
pancreatic secretion of insulin and glucagon is elevated. 
Alternatively, hepatic clearance of insulin and glucagon 
might be impaired. %4 Since insulin and glucagon are im- 
portant for hepatic regeneration, and since hepatic regen- 
eration is impaired in patients with cirrhosis, these findings 
may have significance in relation to hepatic regeneration, 
as well as to glucose metabolism. We examined insulin 
and glucagon release from isolated pancreatic islets of 
normal and cirrhotic rats. 


Supported by The National Institutes of Health Grants ROI DK 15241 
and POI DK 35608. 
* Visiting Scientist from the Department of Surgery, University of 


Lund, Lund, Sweden. 


+ Department of Pathology, The University of Texas Medical Branch, 


ü Galveston, TX. 


Reprint requests: James C. Thompson, M.D., Department of Surgery, 
The University of Texas Medical Branch, Galveston, TX 77550. 
Submitted for publication: September 17, 1985. 


GEORGE H. GREELEY, JR., PH.D. 
JAMES C. THOMPSON, M.D. 


From the Department of Surgery, The University of Texas 
Medical Branch, Galveston, Texas 


Materials and Methods 


Male Sprague-Dawley rats (150 g) were made cirrhotic 
by the administration of phenobarbitone in the drinking 
water (0.35 g/L) and weekly intragastric administration 
of carbon tetrachloride (CC1,).°’ Control rats received 
CCl, alone, phenobarbitone alone, or neither. All rats had 
access to food and water at all times. Rats were killed by 
decapitation after 10 weeks of treatment. Trunk blood 
was collected for determination of insulin and glucagon 
levels by double antibody radioimmunoassays,"” as well 
as for determination of bilirubin, amylase, and glucose 
levels. Serum was collected into ice-chilled plain glass 
tubes, and plasma was collected into ice-chilled tubes 
containing EDTA (1.2 mg) and Trasylol (500 U) per mL 
of blood. The glucagon radioimmunoassay uses the Unger 
32K antibody. The glucagon and insulin antisera do not 
recognize cholecystokinin, secretin, gastrin, somatostatin, 
pancreatic polypeptide, vasoactive intestinal peptide, gas- 
tric inhibitory polypeptide, or glucagon-like immuno- 
reactivity. Both insulin and glucagon were radiolabeled 
with "I by the chloramine-T method. The livers were 
inspected at the time the rats were killed, and represen- 
tative histologic sections of each liver were stained with 
Masson’s trichrome. The slides were interpreted without 
prior knowledge of the treatment. The pancreas was ex- 
tirpated, minced, and treated with collagenase.'” Pan- 
creatic islets were harvested,'° placed into tubes containing 
media 199 (Gibco, Grand Island, NY), and incubated for 
1 hour with glucose (5.5 mM and 15.5 mM), or arginine 
(20 mM). From each rat, 100-150 islets were obtained. 
Eight islets were placed into each tube, and two tubes per 
rat were tested. Insulin and glucagon levels in the incu- 
bation media were measured by radioimmunoassay. 
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TABLE 1. Body, Liver, and Spleen Weights of Rats Treated with»CCl,, 
Phenobarbitone, or Both, for 10 Weeks* 





Body Wt (g) Liver Wt (g) Spleen Wt (mg) 





Controls 400 + 18 12.0+0.6 708 + 44 

Phenobarbitone 408 + 13 16.1 +0.5 726 + 28 

CCL, 441+5 14.4+0.8 730 + 26 

Phenobarbitone +CCl, 435+ 12 19.2+1.1f 1212+ Bt 
* Mean + SEM. 


t p<0.05 compared with controls. 


Tubes containing 5.5 mM of glucose were considered basal 
for insulin release; tubes containing 15 mM of glucose 
were considered stimulated for insulin. Tubes contaming 
no arginine were considered basal for glucagon; tubes with 
20 mM of arginine were considered stimulated for glu- 
cagon. These conditions were based on previous studies 
in our laboratory and on data previously reported.'''* 


Statistics 


Results are expressed as mean + SEM. The Student’s 
paired t-test was used to analyze the differences between 
the means. Differences with p value of <0.05 were sig- 
nificant. 


Results 


Untreated control rats and rats treated with phenobar- 
bitone survived, whereas 50% of the rats treated with CCl, 
died. Hence, we studied eight control rats, eight rats treated 
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TABLE 2. Plasma Levels of Glucose, Bilirubin, and Amylase of Rats 
Treated with CCl,, Phenobarbitone, or Both, for 10 Weeks* 


Glucose Bilirubin Amylase 

(mg/dL) (mg/dL) (u/dL) 
Controls 129+6 0.1 7900 
Phenobarbitone Liss 7 0.1 8150 
CCl, ILLES 0.0 8400 
Phenobarbitone + CCl, Hits 0.1 7650 


* Results given as the mean (with +SEM for glucose). 


with phenobarbitone, six rats treated with CCl,, and six 
rats treated with phenobarbitone plus CCl,. Ascites oc- 
curred in one third of the rats treated with CCl, plus 
phenobarbitone. The livers and spleens were significantly 
heavier in the rats treated with CCl, plus phenobarbitone, 
as compared with control rats (Table 1). Circulating levels 
of glucose, bilirubin, and amylase did not vary significantly 
among groups (Table 2). 

Histologic examination of the livers of control rats 
showed that they were normal (Fig. 1A). In rats treated 
with CCl, and phenobarbitone, a thin fibrous intercon- 
necting band was present between the portal triad-central 
vein, portal triad-portal triad, or both, which is charac- 
teristic of cirrhosis. Broad bands created parenchymal 
nodules with varying sizes (Fig. 1B). 

Serum insulin and plasma glucagon levels for the four 
groups of rats are shown in Figure 2. In comparison with 
control rats, circulating levels of glucagon and insulin were 
unaffected in the cirrhotic rats. In contrast, basal and 


FIG. 1A. Representative light 
micrograph of liver of control 
group. Normal architecture 
with portal triad, central vein, 
and hepatic cords (Masson’s 
trichrome, X25). 
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FIG. 1B. Representative light 
micrograph of liver after 
treatment with CCl, and 
phenobarbitone. Fibrous 
bands surround regenerative 
nodules of varying sizes 
(Masson’s trichrome, X25). 
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stimulated release of insulin and glucagon were signifi- 
cantly reduced from islets of phenobarbitone, CCl4, and 
of cirrhotic rats, as compared with the release of insulin 
and glucagon from islets of control rats, with one excep- 
tion (Fig. 3). Release of glucagon in response to arginine 
was not reduced significantly in rats treated with CCl, 
plus phenobarbitone. 


Discussion 


The combined treatment of rats with CCl, and phen- 
obarbitone for 10 weeks resulted in a significant increase 
in liver and spleen weights and liver fibrosis. These findings 
correspond with previous experience and are accepted 
criteria for liver cirrhosis in humans. Treatment with ei- 
ther CCl, or phenobarbitone alone, even for as long as 
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SERUM INSULIN (pg/ml) 
PLASMA GLUCAGON (pg/ml) 
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CONTROL PB CCl, CCI, + PB CONTROL PB CCl, CCl, + PB 


FIG. 2. Serum levels of insulin and plasma levels of glucagon in rats 
treated for 10 weeks with CCL, alone, phenobarbitone (PB) alone, a com- 
, bination of PB and CCl, or neither. 
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10 weeks, did not result in any detectable pathologic 
change in the liver. Plasma bilirubin levels were not ele- 
vated in cirrhotic rats, which indicates that a portion of 
the liver remained functional, even with cirrhosis. In ad- 
dition, ascites were evident in one third of the cirrhotic 
rats. 

Studies on humans’” indicate that plasma levels of glu- 
cose are unaffected by cirrhosis, a finding that corresponds 
with our results. In the current study, circulating levels 
of insulin and glucagon were also unaffected by the various 
treatments (Fig. 2). In contrast, in studies of humans, 
plasma glucagon levels are 2-6-fold higher,’ and insulin 
levels are also elevated during cirrhosis.'” The highest cir- 


INSULIN (ng/ml) 
GLUCAGON (ng/ml) 





CONTROL PB 


FIG. 3. Basal (with 5.5 mM of glucose) and stimulated (with 15.5 mM 
of glucose) insulin release, and basal (without arginine) and stimulated 
(with 20 mM of arginine) glucagon release of rat islets treated with CCl, 
alone, phenobarbitone (PB) alone, a combination of PB and CCl,, or 
neither. (* = p < 0.05 versus control-basal; ** = p < 0.05 versus control- 
stimulated), 


cc, 


CCI, + PB CONTROL PB cc, 


CCI, + PB 
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culating levels of insulin and glucagon, however, are found 
in patients with natural or iatrogenic portosystemic 
shunts. !? 

Pancreatic endocrine function was compromised in all 
treated rats since glucose- and arginine-induced release of 
insulin and glucagon was significantly depressed ir iso- 
lated islets in all groups when compared with the centrol 
group (Fig. 3). CCl, or phenobarbitone treatment alone 
reduced release of insulin and glucagon.'? Plasma amylase 
levels, however, did not differ, and the macroscopic ap- 
pearance of the pancreas was normal, regardless of treat- 
ment. The microscopic appearance of the islets of Lan- 
gerhans (data not given), the amount of islets obtained 
from each rat, and the ease with which they were harvested 
were unaffected by all treatments. 

The influence of cirrhosis on circulating insulin and 
glucagon levels is controversial. Smith-Laing and col- 
leagues'* found a relationship between glucagon concen- 
trations and liver aspartate transaminase (ASAT) Evels 
and concluded that hepatocellular damage caused hyper- 
glucagonemia via impaired hepatic clearance. Dudley and 
colleagues’? reported a significant elevation in plasma 
glucagon levels after portocaval shunting, compared with 
glucagon levels before shunting in the same person. Sher- 
win and colleagues? found a normal metabolic clearance 
rate of glucagon in cirrhotics, whereas glucagon produc- 
tion was elevated. They concluded that hyperglucagone- 
mia during cirrhosis was a consequence of glucagon hy- 
persecretion. 

We conclude that the administration of CCl, and 
phenobarbitone produces cirrhosis in rats. These rats, as 
well as rats that were given CCl, or phenobarbitone enly, 
show diminished insulin secretion from isolated rat :slets 
in the basal state and during glucose stimulation. The 
same treatments also produced decreased basal and ar- 
ginine-stimulated glucagon secretion, except for the CCl- 
phenobarbitone combination, which failed to decrease 
stimulated glucagon secretion. Release of glucagon in re- 
sponse to arginine stimulation may be resistant to the 
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effects of cirrhosis. Neither phenobarbitone, CCl,, nor the 
combination caused significant alterations in the circu- 
lating concentrations of glucose, insulin, or glucagon. 
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Splenic Enlargement and Hyperfunction ‘as 
Indications for Splenectomy 1n Chronic Leukemia 





STEVEN J. MENTZER, M.D. 
ROBERT T. OSTEEN, M.D. 
DAVID ROSENTHAL, M.D. 


The chronic leukemias are associated with significant morbidity 
from splenic enlargement and hyperfunction. Although some pa- 
tients with chronic leukemia benefit from splenectomy, the in- 
dications for operation are unclear. To identify those patients 
who benefit most from splenectomy, nine patients with chronic 
lymphocytic leukemia (CLL) and eight patients with chronic 
granulocytic leukemia (CGL) who had splenectomy to palliate 
the symptoms of massive splenic bulk or to improve the hema- 
tologic sequelae of splenic hyperfunction were studied. Splenec- 
tomy for bulk symptoms provided good palliation of symptoms, 
but the duration of the benefit was limited by the stage of the 
disease. Five of eight patients with CGL with bulk symptoms 
died within 6 months of operation. Splenectomy for hyperfunction 
was limited to a short-term hematologic response. In three of 
four patients with CLL who were Coombs positive, the presence 
of autoantibodies correlated with a recurrent transfusion re- 
quirement within 3 months of splenectomy. Thus, the benefit of 
splenectomy for bulk symptoms must be weighed against the 
risk of surgery and the patient’s limited life expectancy. The 
benefit of splenectomy for treatment of splenic hyperfunction 
depends on the stimulus to hyperfunction and may not be ben- 
eficial for patients with refractory autoimmune anemias. 


and chronic granulocytic leukemia (CGL) involve 

the spleen at some time in the. disease process. 
Involvement is usually manifest by splenic enlargement 
and/or hyperfunction. Massive enlargement of the spleen 
results from infiltration of neoplastic cells. The bulk of 
the spleen may cause symptoms such as pain, weight loss, 
and fatigue. The enlarged spleen may also sequester blood 
elements, resulting in depressed peripheral blood counts. 
The other common splenic manifestation of the chronic 
leukemias is splenic hyperfunction. Autoimmune-induced 
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cytopenias are commonly associated with the chronic 
leukemias and appear to stimulate hyperphagocytosis of 
blood elements in the spleen. 

Given the complex role of splenic dysfunction in 
chronic leukemias, it is not surprising that splenectomy 
has had mixed results in the treatment of splenic com- 
plications. One indication for splenectomy is palliation 
of bulk symptoms. Several reports have shown that sple- 
nectomy resolves the bulk symptoms for both CGL! 
and CLL patients. Unfortunately, the symptoms occur 
late in the course of the disease, and splenectomy may 
have little impact on life expectancy.?*”* The hematologic 
indications for splenectomy are also unclear. Most studies 
report an unpredictable hematologic response to splenec- 
tomy.” !° In most cases, the response to splenectomy was 
sustained less than 6 months. 

‘To identify the subset of patients who might benefit 
from splenectomy, we reviewed the clinical course of nine 
patients with CLL and eight patients with CGL for the 
first 6 months after splenectomy. In the patients with CLL, 
a poor hematologic response to splenectomy correlated 
with the presence of autoantibodies, suggesting that an 
immune stimulus to splenic hyperfunction was poorly 
responsive to splenectomy. In contrast, splenic hyper- 
function in patients with CLL who were Coombs negative 
and almost all CGL patients was thought to reflect 
congestion of the spleen by malignant cells. Although these 
patients would theoretically benefit from operation, in 
many cases the response to splenectomy was limited by 
advanced disease and inadequate bone marrow reserve. 
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TABLE 1. Clinicopath=logic Summary of Patients with CLL 


Indications 
Patient Primary Seconery 
A - Transfusions Pain 
B Transfusions — 
C C1 inhibitor Angioneurotic edema 
D Transfusions ae 
E Transfusions — 
F Transfusions Angina 
G Transfusions Pain, thrombccytopenia 
H Transfusions Thrombocyto=enia 
I Transfusions Pain 


Spleen 
Size (g) Histopathologic Finding 

375 Extramedullary hematopoiesis 
627 Leukemic infiltrate* 

2180 Leukemic infiltrate 
740 Leukemic infiltrate 

1925 Leukemic infiltrate l 
437 Leukemic infiltrate 

2310 Leukemic infiltrate 

9900 Extensive infiltrate 

3650 Extensive infiltrate 


* Splenic histopathologic findings revealed infiltration by CLL ells with preservation of the splenic architecture. 


Methods 


Medical records at the Brigham and Women’s Hosmital 
and the Dana-Farber Cancer Institute were examinec for 
patients with chronic leukemia from 1969-1983. TLose 
patients who had splenectomy for any reason were sele=ted 
for detailed review. The diagnosis of CGL was based_on: 
(1) granulocytic leukocytosis (15,000 uL} with a spectrum 
of myeloid maturation, (2) low or undetectable leukozyte 
alkaline phosphatase score, and (3) hypercellular tone 
marrow with granulocytic hyperplasia. The criteria. for 
the diagnosis of CLL was based on peripheral lympho- 
cytosis, lymphadenopathy, splenomegaly, and hyperel- 
lular bone marrow with lymphocytic hyperplasia. Pati-=nts 
with CLL were excluded if the histologic features were 
suggestive of poorly differentiated lymphocytic lm- 
phoma. 

The medical records of all patients were reviewec. to 
characterize the clinical course. Available data included 
preoperative. therapy, indications for operation, incra- 
operative status, and postoperative course with follow-up 
therapy. Complete pathologic records were available on 
all patients. Preoperative bone marrow histopatholegic 
findings with special stains were available in nine patients. 
Postoperative laboratory values were grouped into the 
following intervals: 0-1 week, 1-2 weeks, 0.5-2 mon_hs, 
2-4 months, and 4-8 months. Mean values were ca-cu- 
lated for each interval. 


Results 
CLL Indications for Splenectomy 


Nine patients (4 females, 5 males) with CLL had pal- 
liative splenectomies. The mean patient age was 66 — 9 
years with a mean duration of disease of 3 years (rarge: 
2-8 years). All patients had previous cytotoxic chemo- 
therapy. Common therapeutic agents were chlorambi=l, 
‘vincristine, prednisone, and hydroxyurea. Patients A_ F, 
and I received all four agents during the course of tLeir 
therapy. The indications for splenectomy were a high -ed 


cell transfusion requirement (1-3 units per week) in eight 
patients and a C1 inhibitor deficiency in one patient (Table 
1). Patients B, D, E and I were Coombs positive. The 
spleen in seven of nine patients was palpable 7 + 6 cm 
under the costal margin (UCM). All patients except for 
patient I had palpable hepatomegaly (2.7 + 1.3 cm UCM). 
Only patient D had peripheral lymphadenopathy. 


CGL Indications for Splenectomy 


Eight patients (5 females, 3 males) with CGL had sple- 
nectomies. The mean age was 51 + 17 years with a mean 
duration of disease of 3 years (range 1-5 years). All patients 
had cytotoxic chemotherapy before splenectomy. The 
primary indication for operation in. all patients was 
splenomegaly with associated symptoms of pain, weight 
loss, and fatigue (Table 2). Clinical splenomegaly was 
present in five patients (5.4 + 2.6 cm UCM). In addition 
to symptomatic splenomegaly, the indication for surgery 
was thrombocytopenia (<65,000 platelets/uL) in six pa- 
tients. Six patients were anemic (hemoglobin levels < 12 
g/dL) but anemia was an indication for surgery in only 
one patient. One patient was pancytopenic. Patient Q had 
atypical gallbladder pain, accounting for her abdominal 


X 


complaints. She was the only patient with a normal red . 


cell and platelet count before splenectomy (Table 2). 


Operative and Postoperative Complications 


The splenectomies for patients with CLL were largely 
uncomplicated. Intraoperative blood loss correlated with 
the size of the spleen. The estimated blood loss was 1700 
+ 707 mL for spleens larger than 3000 g; spleens under 
3000 g were associated with a blood loss of 212 + 223 
mL. After operation patient D had deep vein thrombosis 
and eventually died of sepsis. Patients C and H had hyp- 
oxia and hyperventilation with equivocal lung scans; 
however, both patients recovered without other evidence 


Ome 


of pulmonary embolism. There were no intraoperative | 


ji 
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TABLE 2: Clinicopathologic Summary of Patients with CGL 
Indications - Spleen 
Patient Primary Secondary Size (g) Histopathologic Findings 
J Bulk symptoms Anemia 3526 Extensive infiltrate* 
K Bulk symptoms Pancytopenia . 3540 Extensive infiltrate 
L Bulk symptoms Anemia, thrombocytopenia 2400 Extensive infiltrate 
M Bulk symptoms Thrombocytopenia 2030 Extensive infiltrate 
N Bulk symptoms Thrombocytopenia 2325 Extensive infiltrate 
O Bulk symptoms Thrombocytopenia 2660 Extensive infiltrate 
P Bulk symptoms Thrombocytopenia 3440 Extensive infiltrate 
Q Bulk syniptoms No abnormality l 530 Extensive infiltrate 


* Splenic histopathologic das revealed extensive infiltration of CGL cells. 


complications during the splenectomies for patients with 
CGL. Patient K died of overwhelming pseudomionas sep- 
sis the day after a technically uncomplicated splenectomy. 
The remainder of the patients had septic complications 
attributable to their advanced disease. 


Histopathologic Features of the Spleen 


All patients had some degree of splenomegaly. The 
spleens of the patients with CLL had variable amounts 
of diffuse leukemic infiltration, but had preservation of 
splenic architecture (Table 1). In contrast, all patients with 
CGL except for patient Q had extensive neoplastic 
congestion of the spleen with destruction of the splenic 
architecture: The spleen weight was greatér than 200 gin 
all patients with CGL excépt for patient Q (Table 2). This 
patient had a relatively. small spleen that was removed 
_ because of atypical abdominal pain. 


CLL Response to Splenectomy 


An excessive red cell transfusion requirement was an 
indication for splenectomy 1 in all patients with CLL. To 
assess the response to splenectomy, the hematocrit was 
examined at regular intervals for the first 6 months after 
splenectomy. Four patients did not sustain a response to 
splenectomy and required transfusions within 6 months 
of splenectomy (Fig. 1). Three of these patients (B, E, F) 
had documented aritierythrocyte antibodies; patient D was 
Coombs negative. The remaining five patients were 
Coombs negative and had an excellent response to sple- 
nectomy. The best hematologic response was observed in 
one patient after removal of 4.9.9-kg spleen (patient H). 
Although this patient had pancytopenia, he had a com- 
‘plete response. to splenectomy that lasted 4.3 years. Age, 
“ duration of disease, previous therapy, transfusion ré- 
quirement, hematocrit, platelet count, and histologic fea- 
tures of bone marrow were not associated with a hema- 
tologic response to splenectomy. 


CGL Response to Splenectomy 

Almost all patients with CGL who had splenectomy 
for mechanical symptoms had significant relief after op- 
eration. Patient K died of sepsis on the first postoperative 
day. The platelet counts for all eight CGL patients with 
CGL were followed for 6 months after opération. Four 
of eight patients died within 3 months of splenectomy 
despite an initial increase in platelet counts (Fig. 2). Coni- 
mon risk factors for these patients were: (1) hepatomegaly, 
(2) hemoglobin levels less than 11 g/dL, (3) severely dys- 
plastic bone marrow, and (4) fever of unknown origin. 
Except for one patient with hepatosplenomegaly, the fe- 
maining four patients did not have any of these four risk 
factors. The difficulty i in identifying high-risk patients with 
CGL i is illustrated by patient J (Fig. 3). Preoperative eval- 
uation revealed hepatosplenomegaly dnd anemia, but a 
normal peripheral white blood cell count and platelet 
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Fic. 1. Serial hematocrit measurements of nine patients with CLL efter 
splenectomy (A-I). The time of recurrent transfusion requirement is 
shown relative to the time of operation (Tx). Patient D died 3 months 
after operation from unrelated disease. 
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FIG. 2. Serial platelet measurements of eight patients with CGL after 
splenectomy (I-Q). Asterisks note postoperative deaths within 6 months 
of splenectomy. 


count. The only preoperative indication of blastic trans- 
formation was a borie marrow biopsy 7 days before sur- 
gery. The histologic findings revealed a severely dysplastic 
marrow. Despite the suggestion of “accelerated disease,” 

| splenectomy was pérformed. The patient died of fulmi- 
nant blastic crisis 12 days later (Fig. 3). _ 

Other characteristics of patients with CGL such as age, 
duration of disease, previous chemotherapy, Philadelphia 
chromosome, and blast cells in the peripheral blood did 
not correlate with the response to splenectomy. 


Discussion 


To identify common characteristics of patients who 
benefited from operation, we reviewed the medical records 
of 17 patients with chronic leukemia who kad palliative 
splenectomy. All nine patients with CLL had a short-term 
hematologic response to splenectomy. The response was 
sustained less than 6 months in four patients; three of 
whom had an autoimmuné anemia. The remaining pa- 
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Fic. 3. Pre- and postoperative course of Patient J as reflected by. peripheral 
blood white cell and blast counts. Day 0 identifies the day of splenectomy. 

The patient died on postoperative day 12 of septic Complications óf bone 
marrow failure. 
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tients with CLL and the eight patients with CGL had no 
evidénce of autoimmunity. In the absence of autoanti- 
bodies, the splenic enlargement and hyperfunction was 
most likely secondary to congestion of the spleen with 
malignant cells. Consistent with previous reports,’ com- < 
plications associated wtih secondary splenic enlargement, 
such as bulk symptoms and heriiatologic depression, were 
reversed by splenectomy. In our series, the benefit of sple- 
néctomy in patients with CGL was limited by the stage 
of the disease; specifically, by the extent of blastic trans- 
formation. 

The patients with autoimmune anémia required re- 
current transfusions approximately 3 months after sple- 
nectomy. This time course may be explained by the 
phenomenon of work-stimulated hypertrophy of the 
reticuloendothelial system (RES).''’* The spleen can hy- 
pertrophy in response to an increased workload as sug- 
gested by chronic hemolytic disorders and by the obser- 
vation that foci of splenic tissue after traumatic laceration 
can enlarge and function like an intact spleen.” Other 
elements of the RES caii also compensate. Kupfer cells 
of the liver become more proficient i in filtering the cir- 
culation of splenectomized rats. !! Postsplenéctomy hy- 
pertrophy of the RES can occur within weeks’; a finding 
consistent with the increased affinity of the the: for Tc 
in oné of our patients (scan not shown) and the time course 
of recurrence in the three patients. Based on these obser- 
vations, the initial response after splenectomy in our pa- 
tients indicates a décrease i in the filtering capacity of the 
RES. With the autoimmune stimulus to compensatory 
hypertrophy, the functional capacity of the RES was re- 
stored and the patient developed a recurrent transfusion 
requirement. 

In some cases, splenic enlargement may contribute to 
an autoimmune response. A spleen-based immune dys- 
regulation is séen in animals with experimental spleno- 
miegaly. Rats with chemically induced splenomegaly 
spontaneously develop polyclonal hypergammaglobulin- 
emia.'? Similarly, splenomegalic patients with hereditary 
spherocytosis can demonstrate hypergammaglobulin- 
emia.'*'> These observations suggest that at least some 
leukemic patients with autoimmune anemias may benefit 
from splenectomy. A splenic contribution to autoim- 
munity may account for the responsé of a year of more 
observed in some patients with leukertiia who are Coombs 
positive.’ It is important to note, however, that our pa- 
tients with Coombs-positive anemia had severe (2-3 
transfusions per week) anemias and had failed immu- 
nosuppressive therapy. In such severe cases it is doubtful 
that splenic enlargement alone can account for the im- 
mune perturbation, or that splenectomy will provide long- 
term benefit. 

Splenic hyperfunction in most of the patients with CLL 
who aré Coombs negative and seven patients with CGL 
appeared to be the result of neoplastic infiltration of the 
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spleen. Splenic hyperfunction in these patients was a result 
of organ enlargement and not a consequence of an im- 
muneé-stimulated hyperfunction.. Patients with secondary 
splenic hyperfunction benefited most from splenectomy. 
An important qualification i is that splenomegaly from in- 
filtrating cells is related to the lineage of the cells and the 
stage of the disease. In CLL, splenomegaly is an early 
everit that reflects the B-lymphocyte phenotype of most 
CLL neoplasia. Splenomegaly in these patients need not 
itidicate terminal disease: In contrast, the myeloid cells 
of CGL infiltrate the spleen as a late event. Secondary 
splenic hyperfuriction in these patients indicates advanced 
disease, often with extensive bone marrow involvement. 


| Splenectomy exposes the patients to the dangers of di- 


minished bone marrow reserve and postoperative com- 
plications. 

In the patients with CGL, four high-risk characteristics 
correlated with terminal disease: (1) hepatosplenomegaly, 
(2) severely dysplastic bone marrow, (3) anemia (henio- 
globin < 11 g/dL) and (4) fever of unkown origin. Al- 
though this study compriséd a small number of patients; 
the risk factors are consistent with other reports,’ 
and the poor results suggest that splenectomy in these 
patients will have a limited benefit. At minimum, our 
results strongly suggest that patients with CGL with ad- 
vanced disease have a bone marrow biopsy as a routine 
part of the preoperative evaluation. 

If bone marrow failure and end-stage disease can be 
excluded; splenectomy as a procedure in patients with 
chronic leukemia is largely uncomplicated.'”'® Operation 
clearly benefits patients with bulk symptoms such as 
splenic pain, weight loss, and fatigue. The future role of 
splenectomy in patients with chronic leukemia will de- 
pend on our ability to discriminate the reason for splenic 
hyperfunction and further clarify the subset of patients 
who benefit from splenectomy. 
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A Reappraisal of Oophorectomy in Carcinoma 


of the Breast 
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Bilateral oophorectomy was ma to treat 601 patients with dis- 
seminated breast carcinoma from 1974-1984. The total response 
rate was 31.2%. Complete regression occurred in 10.5% of pa- 
tients and partial regression occurred in 20.8%, whereas 28.3% 
of patients showed no change and the disease progressed in 36.9% 
of patients. The patients who had a total regression had good 
survival rates. (60.8% at 5 years and 47.3% at 7 years). No sig- 
nificant differences were found in the various age groups or with 
different types of dissemination. Patients with syncronous pri- 
mary carcinoma and distant metastases had a high. rate of 
regression as did patients with slow-growing carcinomas that 
metastasized many years after primary treatment. Estrogen r re- 
ceptor (ER) rates were good indicators of response only when 
determined on nietastatic tissue at the time of oophorectomy. 
The value of ER determined on the primary tuinor was of limited 
predictivity of response. A total of 220 patients received che- 
motherapy before oophorectomy. In this group the response rate 
was 22.3%, lower than. that observed in patients who did not 
receive chemotherapy (36.6%). No important differencés in total 
response rates were found among patients with amenorrhea and 
without amenorrhea although total regressions were more fre- 
quent i in the latter patients than in the former patients. 


nipulation most likely to produce a regression of 

breast cancer in premenopausal women. Al- 
though this therapy has been practiced for nearly a century 
since its first description by Béatson,' a number of prob- 
lems are still open. The niost important questions are: (1) 
is there any indication for oophorectomy as adjuvant 
therapy immediately after the treatment of primary car- 
cinoma? (2) What is the efficacy of oophioréctomy in re- 
lation to the status of endocrine receptors? (3) When must 
oophorectomy be a treatment of first choice in dissemi- 


Be OOPHORECTOMY is the endocrine ma- 
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nated disease? (4) What are the indications for oophorec- 
tomy in patients with disseminated disease who had pre- 
vious chemotherapy? 

Although all these items aré of great relevance in com- 
mon oncologic practice, surprisingly only 4 few studies 
have been devoted in recent years to the évaluation of 
ovarian suppression in breast carcinoma. 

_ Previously we reported the results of bilateral oopho- 
réctomy in 639 patients with breast carcinomas from 
1960-1962.23 In our current study we report the results 
of 601 patients with advanced breast carcirioma treated 
with bilateral oophorectomy from 1974-1984, in. order f 
to clarify the aspects of oophorectomy that are still con- 
troversial. 

Patients and Methods 

From 1974-1984, 601 patients with advanced carci- 
noma of the bréast had bilateral oophorectomy at the 
Milan Institute. Eighty-seven patients had locally ad- 
vanced, inoperable breast carcinoma, or synchronous 
distant metastases, and the rest had recurrent disséminated 
cancer. Most of the patients (572) were premenopausal 
(less thari 1 year after the last menstrual period), whereas 
28 patients were postmenopausal (less than 5 years after 
the last menstrual périod). 101 patients were less than 35 
years old; 322 were between 35 aiid 44 and 178 were 
over 45. 

Estrogen receptors (ER) were tested i in 239 patients on 
the mammary carcinoma at thé time of the previous pri- i 
mary treatment and in 134 patients on metastatic tissue 
at the time of the recurrence. The ER evaluation was made 
according to the European Organization on Research and 
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Treatment of Cancer method by using the dextran—char- 
coal technique. Tumors with ER concentrations above 
10 fmol/mg cytosol protein were considered positive. 

Two-hundred-twenty patients had had previous che- 
motherapy, either adjuvant (183 patients) or as a first 
treatment of advanced disease (37 patients). 

All patients were accurately staged before treatment 
and at 2 and 4 months after oophorectomy. The early 
restaging after two months was done to detect disease pro- 
gression early so that other treatments could be initiated. 
The evaluation of the efficacy of oophorectomy was made 
4 months after operation. 

The evaluation of response to the oophorectomy was 
made as follows: (1) total regression: complete disappear- 
ance of metastatic localizations (and/or of the primary 
carcinoma) with recalcification of osteolithic lesions, (2) 
partial regression: reduction of more than 50% of all mea- 
surable lesions and partial recalcification of osteolithic 
metastases, (3) stable disease: reduction of less than 50% 
of all measurable lesions, or no change, without progres- 
sion, for at least 4 months and (4) progression: increase 
in diameter of one or more measurable lesions and/or 
appearance of new metastases. Mixed responses (pro- 
gression of some lesions and stabilization or regression of 
others) were considered in this group. For simplicity, the 
sum of total and partial regressions was expressed as “re- 
sponse rate.” 

Follow-up was at regular quarterly intervals for the du- 
ration of the patient’s life, and actuarial survival curves 
were established up to 10 years. Twenty-one patients (4%) 
were lost to follow-up. 

Statistical analysis of contingency tables was done by 
the chi-square test, and survival rate was calculated by 
the Kaplan—Maier method. 


Results 
Overall Response Rates 


An objective response was found in 188 patients 
(31.2%), whereas in 170 patients the disease remained sta- 
ble (28.3%) and in 222 patients the disease progressed 
(36.9%). Complete regression of all lesions occurred in 63 
of 601 patients (10.5%). In 21 patients the response to 
oophorectomy was not evaluable. 

The type of response was significantly related to the 
survival rate: the 5-year survival rate of 60.8% observed 
in the 63 patients who had complete response fell to 3.4% 


in the 222 patients who had progression of the disease, 


x with intermediate values (31.1% and 16.0%, respectively) 


in patients with partial response and stable disease 
(Fig. 1). 

The response rate (partial plus total regression) accord- 
ing to age and site of the lesions observed in the various 
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Fic. 1. Survival of 580 patients according to type of response to oopho- 
rectomy. 


age groups (Table 1) is higher with increasing age: response 
rate was 23.5% in patients less than 30 years old and 38.4% 
in patients more than 50 years old. However, the statistical 
analysis did not show significant values (p = 0.40). As 
shown in Table 2, 428 patients had distant metastases at 
multiple sites, and of these patients 125 (29.2%) showed 
objective response; in 173 patients recurrent disease was 
present in a single organ and the frequency of response 
ranged from 32.6% in patients with bone metastases to 
40.4% in patients with a locoregional disease. The ob- 
served differences were not statistically significant. 


Disease-free Interval 


In the 514 patients who had metastases after mastec- 
tomy, the response rates were evaluated according to the 
time elapsed between surgery for primary carcinoma and 
the first recurrence (Table 3). The patients with a disease- 
free interval longer than 4 years had the greater chance 
of response. High response rates were, however, also ob- 
served in patients with synchronous metastases and with 
a short disease-free interval of less than | year. 


TABLE 1. Frequency of Objective Response to Oophorectomy 


According to Age* 
No. of No. of 
Age Patients Responses % 
<29 17 4 23.5 
30--39 229 65 28.4 
40-49 303 99 32.7 
>50 52 20 38.4 


* X? = 2.88, p = 0.40, DF = 3. 
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TABLE 2. Frequency of Responses to Oophorectomy According 


to Site of Metastases* 
No. of No. of 
Site of Metastases Patients Responses h 
Locoregional only 42 i7 40.4 
Lungs only 36 15 41.6 
Bone only = 95 31 32.6 
Multiple sites 428 125 29.2 


* X? = 4,39, p = 0.22, DF = 3. 


ER Values 


In 239 patients. ER values were evaluable on primary 
carcinoma of the breast at the time of radical surgery. ER 
values were positive for 183 patients and negative for 56 
patients. The response rate was 36.6% in the 183 patients 
with positive ER values, whereas the response rate was 
21.4% in the 56 patients with negative ER values. This 
difference has a borderline significance (p = 0.051). In 
134 patients ER was evaluated on a recurrent lesion at 
the time of oophorectomy: 94 patients had positive ER 
values and 40 patients had negative ER values. The re- 
sponse rate was 47.8% for the 94 patients with positive 
ER values (with 16.8% of complete regression), whereas 
the response rate was 22.2% for the 40 patients with neg- 
ative ER values. This difference is statistically significant 
(p = 0.001). The impact of ER values on survival was 
also evaluated: patients with positive ER values had a 
higher survival rate after oophorectomy. 


Previous Chemotherapy 


Two hundred and twenty patients (36.8%) received 
chemotherapy before oophorectomy. Mest patients (183) 
had adjuvant cyclophosphamide, methotrexate, fluoro- 
uracil (CMF) (for 1 year or for 6 months) at the time of 
the primary surgery, 1-9 years before the oophorectomy, 
and 37 patients had chemotherapy (mainly CMF) as a 
curative attempt at the first diagnosis of advanced disease. 
In these 220 patients we observed a total response rate of 
22.3%, considerably lower than that of 371 patients who 
did not have previous chemotherapy (36.6%). This dif- 
ference is statistically significant (p = 3 x 107$). Of 180 


TABLE 3. Frequency of Objective Responses According 
` to Disease-free Period 


No. of No. of 

Patients Responses % 
Synchronous 87 35 40.2 
<I year 130 4i 31.5 
1-2 years 156 33 23.1 
2-3 years 83 26 21.3 
3-5 years 87 30 34.5 
>5 years - © 58 26 44.8 


* X? =.1[5.8;p = 7 X 10°, DF = 5. 
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patients in whom the information on the presence or ab- 
sencé of menses at the time of oophorectomy was available 
and clearly definable, 68 patients had full amenhorrea 
and 112 were still menstruating. Of the 68 women with 
amenorrhea, 27 (24.1%) responded to oophorectomy. 
However, only three patients with amenorrhea had a total 
regression (4.4%), whereas 13 patients without amenor- 
rhea had total regression (11.6%) (Table 4), - 


Discussion 


The most important result of this study is that the ob- 
jective response to oophorectomy is strongly associated 
with an improved prognosis. In the current study, a com- 
plete regression after oophorectomy was associated with 
high survival rates: 60.9% survival rate at 5 years after 
oophorectomy. The chances of survival were less impres- 
sive but still considerable (five-year survival rate of 31.1%) 
in patients who had partial regression. Patients who had 
no change or progression of the disease after oophorec- 
tomy had a much less chance of surviving five years (18% 
and 3.4%, respectively). The-length of the survival after 
oophorectomy was therefore proportional to the degree 
of the response, underlining the great impact of the mod- 
ification of the endocrine environment on the biology of 
the hormone-conditioned cancer cells. The degree of the 
response denotes the dimension of the fraction of hor- 
mone-dependent cells. 

A crucial problem is the timing of oophorectomy, as 
there are indications that support the hypothesis that this 
procedure at the time of mastectomy may achieve better 
results. Paterson and Russel,* Cole, Meakin et al.,° and 
Nissen-Meyer’ reported some advantages in long-term 
survival of patients with breast cancer if ovarian suppres- 
sion (with or without prednisone) was performed im- 
mediately after treatment of the primary carcinoma. 
However, two other studies reported no advantage in per- 
forming an immediate postoperative oophorectomy, 
compared with the oophorectomy done at the appearance 


of overt metastases.2? We have no hard data to answer. 


the question. On the one hand our results showed that 
the response rate was not significantly different in patients 
with locoregional recurrences and with visceral, lung, and 
bone metastases. As the tumor burden is heavier in pa- 
tients with extensive visceral metastases and lighter in pa- 
tients with limited locoregional recurrence, the extent of 
the disease is not an important factor in determining the 
response, a fact that contraindicates early oophorectomy. 
On the other hand, recent data showed that endocrine 


receptor rates decrease in breast cancer cells with the pro- - 


gression of the disease, therefore implying that an early 
ovarian suppression should be more successful than a late 
one. In our study the oophorectomy performed in patients 
with primary carcinoma and syncronous distant metas- 


tases, who may be defined as patients with aggressive, fast- 
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TABLE 4. Response to Oophorectomy in Patients who had Previous Chemotherapy According to Amenorrhea 


Vol. 205 » No. 1 
Complete 
No. of Response 
Patients (%) 
Amenorrhea absent 112 13 (11.6) 
Amenorrhea present 68 3 (4.4) 
Amenorrhea not defined 40 1 (2.5) 
Total 220 17 (7.7) 


growing disease, had a high response rate (40.2%). Equally 
high response rates were also observed in patients with 
metastases that appeared more than 4 years after the mas- 
tectomy, who may be considered patients with slow- 
growing disease. Patients who had metastases at inter- 
mediate periods from mastectomy (2-4 years) had the 
lowest response rate. 

It is believed that patients with extensive visceral me- 
tastases should not be candidates for oophorectomy, but 
they should be treated first with aggressive chemother- 
apy.’° In our study, however, patients with visceral sec- 
ondaries had a response rate (23.8%) to oophorectomy 
that was not much lower than that of patients with other 
types of metastases. 

ER values were an important factor in predicting the 
response to oophorectomy only if the determination was 
done on the metastatic tissue at the time of oophorectomy. 
In these conditions when ER values were positive the re- 
sponse rate was 47.8%. On the contrary the ER evaluation 
made on the breast carcinoma at the time of the primary 
treatment was of much less value in predicting the re- 
sponse to oophorectomy done at the appearance of distant 


` metastases. In these conditions when ER values were pos- 


itive, the response rate was 36.6%. The loss of the pre- 
dicting value of ER values that were evaluated earlier on 
the primary tumor may be due to the biologic fluctuation 
of the cancer cells during the growth process, the selection 
of different cell clones that alter the biologic properties of 
the original tumor. 

Patients who had previous chemotherapy, both as an 
adjuvant or as a curative measure, responded to oopho- 
rectomy at a lower rate (22.3%) compared with the patients 
who had not been treated with chemotherapy (36.6%). 
This reduction might be due to the fact that chemotherapy 
may partially act as an inhibitor of the ovarian function, 
therefore reducing the chances of the efficacy of a sub- 
sequent oophorectomy. Patients with or without amen- 
orrhea after chemotherapy did not have significant dif- 
ferences in their response rates to oophorectomy. How- 
ever, total regression was rare in patients with amenorrhea 
(4.4%) whereas it was not uncommon in patients without 
amenorrhea (11.6%). Although our data showed a reduced 
efficacy of oophorectomy in women who had previous 
chemotherapy, no clear indications as to the extent of the 


Partial Disease Not 
Response No change Progression Evaluahle 
(%) (%) (%) (%) 

14 (12.5) 38 (33.9) 40 (35.7) - 7 (6.2) 
12 (17.6) 25 (36.8) 27 (39.7) 1 (1.4) 

7 (17.5) 12 (30.0) 17 (42.5) 3 (7.5) 
33 (15.0) 75 (34.1) 11 (5.0) 


84 (38.2) 


indirect endocrine effect of chemotherapy in premeno- 
pausal women were shown. 


Conclusions 


From our study we found that there are no elements 
in favor, or against, the indication of oophorectomy as 
an adjuvant treatment at the time of primary therapy. 
Appropriate studies are therefore needed. 

Our data show that ER values as predicting factors of 
efficacy of oophorectomy are significant only when de- 
termined on secondary deposits at the time of oophorec- 
tomy. The ER value on the breast tumor determined at 
the time of the primary treatment is of limited relevance. 
Moreover, oophorectomy should be the treatment of first 
choice in all premenopausal patients with disseminated 
disease and with positive ER values or unknown ER val- 
ues, including patients with visceral metastases. Finally, 
our results show that patients who had previous chemo- 
therapy may remain candidates for oophorectomy (al- 
though with reduced expected rates of response), especially 
if menstrual periods were not suppressed. 
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In order to validate a previously derived set of risk factors. 259 
consecutive patients who had simple closure or definitive cper- 
ation for perforated duodenal ulcers were studied prospectiely. 
Major medical illness, preoperative shock, and longstaring 
perforation (more than 24 hours) correctly predicted the outeome 
in 93.8% of patients. Most importantly, 16 patients (6.2%) who 
died after operation could be identified (no false-negative eror). 
The mortality rate increased progressively with increasing rum- 
bers of risk factors: 0%, 10%, 45.5%, and 100% in patients with 
none, one, two, and all three risk factors, respectively. ‘Tnese 
findings underscore the importance of patient selection anc the 
feasibility of a risk grading system in guiding surgical marage- 
ment. Definitive surgery can be done safely in good-risk pati -nts. 
Simple closure is preferable in those patients with uncomplicated 
perforations if any risk factor is present. Truncal vagotomy and 
drainage may be required if there is coexisting bleeding or-ste- 
nosis. Nonoperative treatment deserves re-evaluation in patents 
with all three risk factors because of their uniformly dismal dut- 
come after operation. 


erative mortality rate of about 6% (Table 1)7-*4 

Yet, this risk has not deterred surgeons from uing 
immediate definitive surgery in their treatment. Even 
more crucial than recognizing patients who may relepse 
after closure alone is the problem of identifying those<pa- 
tients in whom definitive surgery entails an inordirate 
risk. We previously determined prognostic risk factors in 
213 patients who had surgery for perforated ulcess.”4 
Concurrent medical illnesses, preoperative shock, ard a 
longstanding perforation were found to be indepencent 
clinical features related to postoperative deaths. Because 
such an analysis may apply only to the patient population 
from which they were derived, these findings needec. to 
be validated in a separate series of patients. In this study, 
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we prospectively evaluated the usefulness of these three- 


risk factors in guiding the surgical management of patients 
with perforated duodenal ulcers. 


Patients and Methods 


We studied 259 consecutive patients who had surgery 
for perforated duodenal ulcers from August 198 1--Feb- 
ruary 1984. Their mean age was 51.3 + 17.8 years. The 
ratio of males to females was 3.6:1. Surgery was performed 
an average of 11.8 hours (range: 2-120 hours) after the 
onset of perforation. A comparison of these patients with 
the 213 patients in our preceding study is given in Table 


2. The two groups were basically comparable except for , 


slightly fewer patients in the current series who had gross 
peritoneal contamination as defined previously.” 


Risk Score and Predicted Survival 


A value of 1 was assigned for each independent risk 
factor (severe medical illness, preoperative shock, and 
longstanding perforation) that was present in a patient. 
Because we avoid definitive surgery in perforations ex- 
ceeding 24 hours, this cut-off limit was selected to define 


a longstanding perforation. The risk score of each patient 


represented the sum total of risk factors present in the 
patient. 

The outcome of each patient was predicted from the 
discriminant function (stepwise analysis by the generalized 
distance method of Rao”) obtained in the earlier study: 


Discriminant value = 3.40 (medical illness) 
+ 3.12 (shock) + 0.68 (>24 hrs) — 0.53 


The mean discriminant value was —0.23 among the sur- 
vivors and +5.29 in those who died. The standardized 


~ 
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discriminant coefficients were 0.69, 0.56, and 0.23 for 
medical illness, shock, and long-standing duration, re- 
spectively. 

A separate discriminant function with 48 hours as the 
cut-off limit to define a long-standing perranon was also 
evaluated in a similar manner. 

The same surgical policy and operative techniques as 
that of the initial study** were used. Proximal gastric va- 
gotomy with closure was the preferred definitive proce- 
dure. Truncal vagotomy with pyloroplasty was used only 
if there was concomitant pyloric stenosis, bleeding, or 
previous ulcer surgery. Simple closure was performed i in 
183 Patients, 45 of whom had one or more risk factors: 
four patients who had one or two risk factors and coex- 
isting bleeding or pyloric stenosis. None of the 64 patients 
who had proximal gastric vagotomiy had any risk factors. 
The distribution of risk factors is shown in Table 3. The 
inclusion of patients who had definitive surgery in the 
analysis is based on the assumption that the operative 
risks of a more extensive procedure is at least equivalent 
to that of closure alone. 

Statistical analysis was done by the corrected chi-square 
test, the Fisher exact test, the unpaired Student’s t-test, 


TABLE 1. Operative Mortality Rates of Perforated Duodenal 
Ulcers in Recent Studies 


| Definitive 
Simple Closure Operation 
Overall No. of No. of 
Mortality Deaths Deaths 
NON (%) N (%) 
Pierandozzi! 75 1.3 — — 75 1(1.3) 
Hamilton? 80 5.0 44 4(9.1) 36 00) 
Maynard? 83 8.4 34  7(20.6) 49 0(0) 
Mark‘ 71 9.9 52  7(13.5) 19 0(0)- 
Smith? 96 3.1 33 2 (6.1) 63 i (1.6) 
Donaldson® 352 8.0 300 «27 (9.0) 52-1 (1.9) 
Booth’ 344 2.9 332 10 (3.0) 12 00) 
Wangensteen? 126 4.0 89  5(5:6) 37 00) 
Greco? 1955 58 i43 866 12 1(8.3) 
Sawyers ° 360 5.6 254 17 (6.7) 106 3(2.8) 
Coutsoftides!! 132 6.8 109  7(6.4) 23 2(8.7) 
Gray"? 176 6.3 77 i0 (13. 0) 99  1(1.0) 
Griffin’? 174 7.5 122  8(6.6) 52 5(9.6) 
Jordan" 157 5.7 40 & (20.0) 117 | (0. 8) 
Sawyers !° 21 0 2 — 21 00) 
Kay’® 162 4.3 57 4 (7.0) 105 = 3: (2.9) 
Playforth!” i6&l 50 161 860 — — 
Baekgaard'®S 112 2.7 2 327 — — 
Donovan"? 52 Td 14 4(28.6) 38 00) 
Kirkpatrick”? 184 6.5 137-9 (6.6) 47 3(6.4) 
Ferraz?! 20 0 — — 20  0(0) 
Jordan” 109 13.8 37 15 (40.5) 722 00) 
Wära” 161 9.9 90 13 (14.4) 71 43 (4.2) 
Boey*** 472 5.3 322 23 (7.1) 150  2(1.3) 
Total 3835 5.9 2559 199(7.8) 1276 27 (2.1) 


* Results from both current study and previous study. 
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TABLE 2. Comparison of Perforated Duodenal Ulcer Patients 
in Two Consecutive Studies 


Current 


First. 
Study“. Study - 
(N = 213) (N = 259) p 
Men, % patients 85.4 78.8 NSt 
Age, mean (+SD) an 
- years. 49.0 (17.7) 51.3 (17.8) NS* 
Duration of 
perforation, 
median, hours 12.3 11.8 NSt 
over 24 hours, 
% patients 16.9 13.5 NSt 
over 48 hours, , À : 
_ 9% patients. 7.5 5.8 NSt 
Gross peritonéal 

contamination, 

% patiénts 10.8 5.4 0.05f 
Shock, % patients 5.2 5.4 NSt 
Other major illness, l 
_ % patients 7.5 10.4 NSt 
Chronic ulcer: 

symptoms | ; 

median, months 18:2 24.3 NS 
Previous ulcer 

surgery, | 
_ % patients 3.3 3.1 NSt 
Definitive surgery, 

% patients 34.7 29.3 NSt 
Risk score, median 0.1 0.1 NSE 
Morbidity rate, 9 | oan 

. % patients 12.7 14.3 NSt 
Mortality. ráte, a: l 
% patients 4.2 6.2 NSt 

NS Not significant. , 


* Unpaired Student's t-test. 
F Corrected chi-square test. 
+ Mann-Whitney test. 


and the Mann-Whitney rank sum test for nonparametric 
data. 26 Ninety-five per cent confidence limits were deter- 
mined for biñomially distributed variables. The level of 
statistical significance was 5%. 


Results 


Mortality and Morbidity Rates 


Of the 16 hospital deaths (6. 2%): all but two. occurred 
after simple closure. Nine patients died of chest infections 
arid respiratory failure; three patients died of fulminant 
abdominal sepsis,: two patients died of postoperative 
myocardial infarctions; one patient died of heart, failure, 
and one patient died of a massive stroke. Four patients 
had perforations i in the hospital | while being treated for 
medical conditions; and three patients had advanced un- 
derlying malignancies. 

The overall morbidity rate was 14.3% (Table 4), Re- 
spiratory problems predominated, ‘and many patients died 
after prolonged mechanical ventilation. Intra-abdominal 
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TABLE 3: Distribution of Risk Scores 
No. of Patients 


Risk Score 


Operation OI 2 3 “otal 
Closure only 138 27 10 8 183 
Vagotomy and drainage 8 3 Í — 12 
Proximal gastric 

vagotomy and closure 64 — = — 64 
Total 210 30 [l 8 259 


sepsis occurred in eight patients who had establisheč ab- 
scesses. Seven patients (2.7%) had superficial wounc in- 
fections despite the routine use of prophylactic antibictics. 
Five patients were re-examined in the early postoperétive 
period because of a bleeding ulcer, suspected abscess (2nly 
a small sterile fluid collection was found), small be-wel 
obstruction, or wound dehiscence (two patients). 


Prediction of Operative Outcome 

The practical application of these three risk factors is 
shown by the progressive rise in mortality rate witk in- 
creasing numbers of risk factors (Table 5). The mecian 
tisk score of the 32 patients prédicted to die was 1.8, 
whereas that of the 16 patients who died was 2.5. None 
of the 210 patients without any risk factor died after op- 
eration even though 72 patients had an immediate defin- 
itive operation. 

The close correlation between the calculated discaim- 
inant values and the final outcome of the 259 patiens is 
illustrated in Figure 1. Good separation of the two grcups 
was observed with the most overlap occurring among:pa- 
tients with discriminant values between 2.87 and 355. 
There was a consistent tendency for patients to sur-ive 
even though they were predicted to die. 

_ The discriminant function had an accuracy rate of 
93. 8% and a sensitivity rate of 100% for predicting the 16 
patients who died after operation. However, there was a 
false-positive error rate of 50% among the 32 patients ore- 
dicted to die. 


TABLE 4. Postoperative Complications in 37 Patients 


No. of 

Patients 
Pneumonia l 10 
Respiratory failure 13 
Cardiac problems | 13 
Intra-abdominal abscess 8 
Gastrointestinal bleeding 4 
Wound infection 13 
Wound dehiscence 3 
Total | 64 
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TABLE 5. Correlation between Mortality Rate and Risk Scores 


Mortality Rate (%) 
Risk Score 
; No. of l 

Operation Patients 0 1 2 RÉ Total 
Closure only 183 0 7.4 40.0 100 7.7 
Vagotomy and | 

drainage 12 0 33.3 100 — 16.7 
Proximal gastric 

vagotomy 

and closure 64 0 — — — 0 
Total 2599 O 100 455 100. 6.2 





For the 472 consecutive patients from both series, the 
discriminant function had an overall accuracy rate of 
93.9%. Theré was a 100% sensitivity rate for predicting 
the 25 postoperative deaths. The false-positive error rate 
was 52.8% among the 53 patients predicted to die. 

The second discriminant function that used 48 hours 
as the cut-off limit to define a longstandirig perforation 
had an accuracy rate of 94.6%. However, the sensitivity 
rate fell to 93.8% (15 of 16 deaths), and the false-positive 
error rate was still 46.4%. 


Discussion 
Recent mortality figures for perforated duodenal ulcers 
range from 2.7-13.8% (Table 1), This disparity probably 
reflects varying proportions of poor-risk patients in in- 
dividual series. Patients must be grouped into different 


risk categories before surgical results can be meaningfully 
compared. Thus far, the lack of a uniform risk grading 


system has thwarted a methodical appraisal of the com- ' 


parative safety of definitive surgery. 
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DISCRIMINANT VALUE 


Fic. 1. Cortelation between predicted and actual outcome of patients 
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with perforated duodenal ulcers. The predicted probability of survival ~ 


(broken lines) is baséd on the discriminant function derived from the 
213 patients in thé initial series. The actual survival rate (solid lines) is 
based on the 259 patients in the current series. The arrows indicate the 
group mean discriminant values for the surviving and dead patients. 
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This study reaffirms the value of three independent 
variables—severe medical illness, preoperative shock, and 
longstanding perforations—in identifying high-risk pa- 
tients with perforated ulcers. These variables can be readily 
determined by clinical assessment alone, and can serve 
as a guide in surgical management. The previously derived 
discriminant function that incorporated these risk factors 
was validated by its successful prediction ofall 16 patients 
who died in this second prospective series. An accuracy 
rate of 93.9% was attained in the combined series of 472 
consecutive patients. All 25 patients (5.3%) who died were 
recognized before operation as poor-risk patients (no false- 
negative errors). Twenty-eight of 53 patients (52.8%) who 
were predicted to die survived. From a clinical perspective, 
this false-positive error rate is acceptable and does not 
detract seriously from the value of this predictive discrim- 
inant function. The high error rate largely reflects the gen- 
eral definitions used for the shock and medical illness 
variables. A more refined grading system of these risk fac- 
tors and the addition of other individually significant 
variables** might reduce this error rate. However, this 
would complicate the risk scoring system, yet not enhance 
the primary objective of identifying patients in whom de- 
finitive surgery is inadvisable. 

The time limit beyond which definitive surgery is likely 
to be hazardous is ill-defined. The higher incidence of 
heavy bacterial proliferation and worse prognosis indicate 
48 hours as the maximum limit.**?? On the other hand, 
12 hours or less*:?8 appears stringent, and would curtail 
the number of patients who are eligible for definitive sur- 
gery. Slightly more high-risk patients could be distin- 
guished by the discriminant function using 24 hours rather 
than 48 hours as the cut-off limit. Because of the greater 
propensity for peritoneal contamination and the relatively 
few patients treated more than a day after perforation, we 
usually avoid definitive surgery when more than 24 hours 
have elapsed. 

Risk stratification of patients with perforated ulcers 
should facilitate their management and improve survival 
rates. Most patients (80% in this studv) are otherwise 
healthy individuals free of any risk factors. Among the 
472 patients, all 381 patients defined as good-risk patients 
(no risk factor present) survived regardless of whether 
simple closure or definitve sugery was performed. In these 
patients, the prevention of relapse should be a secondary 
but relevant consideration. That none of 143 patients who 
were defined as good-risk patients died after definitive 
surgery attests to the importance and feasibility of patient 
selection. Similar encouraging reports by Sawyers and 
Herrington,!°'5 Ferraz,?! Jordan,'*?? and others!~®!2!3, 
19,2022 corroborate the safety of immediate definitive op- 
erations in selected patients. These reports belie the con- 
tention that definitive surgery invariably jeopardizes the 
safety of patients. The 95% confidence limits for operative 
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mortality rates after simple closure and definitive opera- 
tion among our 381 good-risk patients were 0-1.4% and 
0-2.3%, respectively. Such a minute difference in mor- 
tality rate is likely to defy substantiation by a controlled 
study. For comparison, even with suboptimal risk patients 
included, the 2.1% collective mortality rate after definitive 
operation (Table 1) falls within these estimates. These 
findings strongly suggest that the mortality rate of defin- 
itive surgery in well-chosen patients is unlikely to exceed 
that of closure alone.?”?? In addition, the morbidity rate 
of definitive surgery should be measured against that of 
an operation performed for relapse after closure. Some 
disadvantages of curative surgery are further offset by the 
dangers of an emergency operation for bleeding or reper- 
foration after simple closure.” Most surgeons confine de- 
finitive surgery to fit patients who are prone to relapse. 

To date, a chronic ulcer is the single most reliable criterion 
that characterizes these patients.” 1630-32 

Approximately 15% of our patients had or two risk 
factors. Their higher cumulative mortality rate (45% with 
two risk factors) makes simple closure a more prudent 
choice. An exception arises if there is a concurrent ulcer 
complication that necessitates definitive surgery. This ap- 
plies particularly to coexisting posterior (“kissing’’) ulcers 
that often bleed after operation.*? Both deaths that oc- 
curred after definitive surgery were in patients with isch- 
emic heart disease who had concomitant pyloric stenosis 
or bleeding that precluded simple closure. In general, 
truncal vagotomy and pyloroplasty (or gastrojejunostomy) 
is the most expedient choice in such patients. 

The excellent results achieved by surgical interven- 
tion in patients at good risk justifiably casts routine non- 
operative treatment in disfavor. However, 14 patients 
(3%) in this combined series had all three risk factors and 
were moribund at presentation. All but one patient died 
(92.9% mortality rate), accounting for half of all post- 
operative deaths. This very high mortality rate disputes 
the merits of even simple closure for these patients. Non- 
operative treatment has been variably effective in several 
reports46-916,19,20,22,34. however, because patient selection 
criteria were not ao or unspecified, the indications 
for this modality of treatment arẹ rather imprecise. We 
concur with Jordan” and others” that conservative 
management warrants reassessment in poor-risk individ- 
uals. By measuring prognostic factors, nonoperative 
treatment can be allocated to a clearly defined high-risk 
group. Nevertheless, its efficacy still must be clarified, as 
a fatal result may be inevitable regardless of treatment. 

Calculating discriminant values to predict the outcome 
of a patient is impractical and unnecessary. Indeed, the 
fact that half of the patients predicted to die actually sur- 
vived with appropriate management argues against such 
a rigid clinical application. It is sufficient to be aware that 
the presence of any risk factor increases the operative haz- 
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ards. The relative importance of these three predictive 
factors can be gauged by the value of their individual 
standardized discriminant coefficients. In this study, major 
medical illnesses and preoperative shock each confer ap- 
proximately three times the amount of tisk as a long- 
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would be cuimbersome to weight these risk factors as any 
one of them should already interdict definitive surgery. 
Moreover, although these three factors had the most pre- 
dictive value, other individually significant varibles such 
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be ignored when considering definitive surgery. Adopting 
a standard risk scoring system should provide a more sys- 
tematic approach i in the management of perforated ulcers. 
This is especially pertinent as definitive surgery is increas- 
ingly advocated i in its ‘treatment. 
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Release of Cholecystokinin and Gallbladder 
Contraction Before and After Gastrectomy 
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The contraction of the gallbladder by ultrasonography and release 
of cholecystokinin (CCK) by specific radioimmunoassay in re- 
sponse to the ingestion of oral fatty meal before and 1 month 
after gastrectomy in five patients with early gastric cancer was 
studied. Before gastrectomy, basal concentrations of CCK (13.4 
+ 2.3 pmol/L) rose significantly to a maximum of 23.3 + 3.6 
pmol/L at 20 minutes after ingestion of oral fatty meal, and 
remained significantly elevated during the study. Gallbladder 
contraction began as CCK concentrations rose, demonstrating 
significant correlation with plasma CCK. One month after gas- 
trectomy, CCK showed a rapid and greater response to the 
ingestion of fatty meal, attaining a maximum of 53.7 + 7.3 
pmol/L at 10 minutes, then gradually falling to basal level. The 
maximal contraction of the gallbladder after gastrectomy was 
`- almost the same as before gastrectomy (62.7 + 4.0% of original 
area), showing a significant correlation with plasma CCK, but 
refilling of the gallbladder was induced earlier with corresponding 


ix. reduction of plasma CCK. Simultaneous measurement of plasma 


concentrations of pancreatic polypeptide revealed a fairly similar 
response to plasma CCK before and after gastrectomy. The re- 
lease of CCK is the chief mechanism by which the ingestion of 
a fatty meal causes contraction of the gallbladder even after gas- 
trectomy as well as before gastrectomy. 


LTHOUGH A NUMBER of studies have been 
A done,'? the pathophysiology of gallbladder 
function after gastrectomy is still poorly under- 

stood. The release of cholecystokinin (CCK) is the chief 
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mechanism by which the ingestion of a fatty meal causes 
contraction of the gallbladder.* Recently, Hopman and 
colleagues” reported that the plasma CCK response to oral 
fat ingestion is significantly greater in patients with partial 
gastrectomy than in normal subjects. However, no studies 
have been done to correlate contraction of the gallbladder 
with release of CCK after gastrectomy. 

We performed simultaneous observation on gallbladder 
contraction by ultrasonographic imaging of the gallbladder 
and release of CCK by specific radioimmunoassay in re- 
sponse to the endogenous stimulus (oral fatty meal) before 
and 1 month after gastrectomy in five patients with early 
gastric cancer. Simultaneous measurement of plasma lev- 
els of pancreatic polypeptide (PP),° which is known to 
contribute to the relaxation of the contracted gallbladder, 
was also done. 


Materials and Methods 


Five patients (two males and three females) with early 
gastric cancer were studied. Their ages ranged from 51- 
7t years with a mean age of 62 years. No pyloric stenosis 
was found in these patients. After a 14-hour fast, these 
patients were ingested with 200 mL of a fatty meal (ele- 
mental diet containing 14 g of fat; Clinimeal, Eisai Com- 
pany, Osaka, Japan). 

Sonograms of the gallbladder were obtained by a real- 
time ultrasound unit (SAL 50A, Toshiba, Tokyo, Japan) 
with a 3.5-MHz phased-array transducer before and at 
10-minute intervals for 120 minutes after the ingestion 
of oral Clinimeal. Gallbladder areas were measured by 
planimeter from photograms and were expressed as per- 
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Fic. 1. Dose-response curve generated by graded amounts of CCK-33, 
CCK-39, CCK-8, and gastrin-17, serial dilution of canine postprandial 
plasma and duodenal extracts (top level), and dose-response curve gen- 
erated by CCK standard diluted with or without 200 gL of hormone- 
free plasma (bottom level). 


centages of the original resting areas. Blood samples were 
drawn before and at the same intervals after Clinimeal 
ingestion for radioimmunoassay of CCK and PP. One 
month after gastrectomy (three patients with Billroth I, 
one patient with Billroth II, and one patient with Roux- 
en-Y anastomoses), the study was repeated according to 
the same protocol as done before gastrectomy in the same 
patients. 


Radioimmunoassay of CCK 


CCK was measured by a sensitive and specific radioim- 
munoassay for CCK-33 and CCK-39 with the CCK an- 
tibody (UT 132)*7-!° provided by P. L. Rayford. The val- 
idation and details of CCK radioimmunoassay in our lab- 
oratory are presented below. 

CCK variant (CCK-39), supplied by Professor V. Mutt 
(Karolinska Institute, Sweden), was labeled (2.5 ug) with 
125igdine (1 mCi) -by the chloramine-T method (25 ug/10 
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uL of chloramine-T in 0.5 M potassium phosphate (PB), 
pH 6.0) for 60 seconds, followed by 62.5 pg/25 uL of 
sodium metabisulfite in 0.15 M PB. Labeled hormone 
was separated from other contaminants on a 11 X 0.9- 
cm Sephadex G-25 fine column (Pharmacia Fine Chem- 
icals, Piscataway, NJ) eluted with 0.15 M PB containing 
1 M NaCl (pH 6.0). !7°I-CCK-39 was further purified on 
a 4-cm column (Pasteur pipette) containing cellulose CF- 
11 (Whatman, Clifton, NJ) immediately before being used 
as a labeled tracer. 

Assay tubes were prepared with 200 uL of standards or 
plasma samples, 300 uL of phosphate buffer (0.02 M so- 
dium phosphate, 0.15 M NaCl, 0.1% sodium azide, 0.5% 
normal rabbit serum, pH 6.8), 100 uL of antibody solution 
(final dilution 1:75,000), 100 uL of 0.1 M ethylenedi- 
aminetetraacetic acid (EDTA), and 100 uL of Trasylol 
(250 kallikrein inhibitory units/tube). The assay tube was 
then incubated for 24 hours at 4 C. Labeled CCK-39 (200 
uL, 8000 cpm) was added to each tube and incubated for 
another 48 hours. The assay was terminated by an over- 
night incubation with goat antirabbit-y globulin serum 
(Kappel). 

The antibody bound 25-30%, 30-35%, and more than 
75% of labeled CCK-39 at the final dilution of 75,000, 
50,000, and 500, respectively, and nonspecific binding 
was less than 2%. Ten per cent inhibition of maximum 
binding (detection limit) was 1.6 + 0.2 fmol/tube of stan- 
dard CCK-33 and 50% inhibition (IDs) was 13.4 + 0.9 
fmol/tube in five different assays. The intra-assay variance 
was 8% and interassay variance was 10%. In this study, 
all samples were measured in duplicate in the same assay, 
and plasma CCK-33 levels were determined using stan- 
dards containing 200 4L of hormone-free human plasma. 
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Graded doses of CCK-33, CCK-39 (Professor V. Mutt), © 


CCK-op (Dr. N. Yanaithara, Shizuoka, Japan), and syn- 
thetic human gastrin (G-17, Sigma, St. Louis, MO) were 
measured in the assay system (Fig. 1, top level). The slopes 
of the dose-response curve generated by CCK-33 and 
CCK-39 were —2.3 and —2.0. As measured by IDs, CCK- 
33 and CCK-39 were almost equally potent. In contrast, 
the slopes of the dose-response curve for G-17 and CCK- 
op were —0.58 and —0.46, and the potency of both pep- 
tides was less than 0.5% when compared with that of CCK- 
33 at IDs). No cross-reactivity was observed with struc- 
turally unrelated gastrointestinal peptides such as secretin, 
GIP, VIP, substance p, PYY, neuromedin C, or GRP. 
Serial dilutions of postprandial plasma from dogs (25— 
200 uL) and duodenal extracts (1:200 to 1:3200) produced 
a parallel dose-response curve compared with that of 
standard, CCK-33 (Fig. 1, top level). 


Dose-response curves generated by CCK standard di- | 


luted with or without 200 uL of hormone-free plasma are 
shown at the bottom of Figure 1. The slopes and IDso of 
CCK standard diluted with hormone-free dog plasma, 


with hormone-free human plasma, and with buffer (with- . 
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out hormone-free plasma) are —2.0 and 11.1 fmol/tube, 

—1.8 and 15.1 fmol/tube, and —1.8 and 9.9 fmol/tube, 

respectively, demonstrating that this assay system 1s free 

from the influence of interference substances in the 
è plasma. 


Radioimmunoassay of PP 


Plasma PP levels were measured by specific, radioim- 
munoassay'' with rabbit anti-h PP serum, which was 
kindly donated by Dr. R. E. Chance (Lilly Research Lab- 
oratories, Eli Lilly Co., Indianapolis, IN). 

The results of this study are expressed as the mean 
+ SEM. Student’s paired t-test was used to analyze the 
data for statistical differences. Values of p < 0.05 were 
significant. Linear regression analysis was performed using 
the method of least squares. 


- Results 


Before gastrectomy, in response to oral Clinimeal 
ingestion, mean basal concentrations of CCK (13.4 + 2.3 
pmol/L) rose significantly to 18.1 + 1.4 pmol/L at 5 min- 
utes; maximal concentration (23.3 + 3.6. pmol/L) was 
achieved at 20 minutes. Plasma CCK remained signifi- 
cantly elevated during the study (Fig..2). The mean basal 
area of the gallbladder was 12.5 + 2.6 cm’. Gallbladder 
area was decreased significantly at 10 minutes (81.8 
+ 6.1% of original area) and attained maximal contraction 
at 30 minutes (62.7 + 4.0% of original area), corresponding 
with the elevation of plasma CCK levels after oral Clini- 
meal ingestion (Fig. 2). During contraction, significant 
correlation was observed between concentrations of CCK 


‘and gallbladder areas (Fig. 3). Refilling of the gallbladder 


began about 110 minutes after oral Clinimeal ingestion. 
One month after gastrectomy, basal concentrations of 

CCK (15.3 + 2.5 pmol/L) were not significantly different 

from those observed before gastrectomy (13.4 + 2.3 


pmol/L). In contrast to the CCK release before gastrec- 


tomy, plasma CCK showed a rapid and greater response 
than before gastrectomy after oral Clinimeal ingestion. 

Plasma concentrations of CCK were significantly in- 
creased at 5 minutes (39.8 + 9.1 pmol/L), attained max- 
imal value at 10 minutes (53.7 + 7.3 pmol/L), then grad- 
ually fell to basal concentration (Fig. 4). The integrated 
CCK response was significantly increased 1 month after 
gastrectomy (1328 + 133 pmol, 120 min/L) from that 
before gastrectomy (686 + 105 pmol, 120 min/L) (Fig. 
5). The mean basal area of gallbladder did not significantly 
change before gastrectomy (12.5 + 2.6 cm?) and 1 month 
after gastrectomy (13.4 + 2.5 cm’). 

In response to oral Clinimeal ingestion, gallbladder.area 
was significantly reduced at 10 minutes (74.0 + 4.4% of 
original area), reaching the maximal contraction at 30 
minutes (62.0 + 5.6% of original area). Plasma concen- 
trations of CCK significantly correlated with gallbladder 
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FIG. 2. Concentrations of plasma CCK (solid line) (mean + SE) and 
gallbladder area (broken line) in response to oral fatty meal ingestion in 
five patients with early gastric cancer before gastrectomy. Asterisks in- 
dicate p < 0.05. 


areas during contraction (Fig. 6). The maximal gallbladder 
contraction after gastrectomy was almost the same as that 
observed before gastrectomy (62.7 + 4.0% of original area). 
However, in contrast to the gallbladder contraction before 
gastrectomy, refilling of the gallbladder began at about 40 
minutes and returned to the basal area at 110. minutes 
after oral Clinimeal ingestion (Fig. 4). _ 
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Fic. 3. Linear regression analysis of CCK levels and gallbladder’ area 
during contraction phase in five patients before gastrectomy. 
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FIG. 4. Concentrations of plasma CCK (solid line) (Mean + SE) and 


gallbladder area (broken line) in response to oral fatty meal ingestion in 
five patients 1 month after gastrectomy. Asterisks indicate p < 0.05. 


Plasma concentrations of PP are shown in Figure 7. 
Although basal concentrations of PP were slightly less 1 
month after gastrectomy (19 + 5 pmol/L) than those ob- 
served before gastrectomy (37 + 10 pmol/L), this dimi- 
nution was not significant. Before gastrectomy, plasma 
PP levels were significantly increased to 72 + 20 pmol/L 


2000 
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Pre-Gastrectomy Post-Gastrectomy 


FIG. 5. Comparison of the integrated CCK response before gastrectomy 
and 1 month after gastrectomy in the same five patients with early gastric 
cancer, Single asterisks indicate significant increase from basal level (p 
< 0.05), double asterisks indicate significant difference between before 
gastrectomy and after gastrectomy (p < 0.05). 
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Fic. 6. Linear regression analysis of CCK levels and gallbladder area 
during contraction phase in five patients 1 month after gastrectomy. 


at 5 minutes, reaching peak levels of 123 + 20 pmol/L at 
20 minutes after oral Clinimeal ingestion. Plasma PP levels 
were significantly elevated during the study and showed 
a biphasic response to Clinimeal ingestion (first phase, 0- 
60 minutes; second phase, 60-120 minutes). One month 
after gastrectomy, plasma PP levels rose significantly after 
oral Clinimeal ingestion and attained peak levels at 20 
minutes (152 + 27 pmol/L); however, these levels grad- 


- ually decreased without showing any biphasic response 


as observed before gastrectomy. No significant difference 
was found between the integrated PP response before gas- 
trectomy (7.8 + 1.2 nmol, 120 min/L) and 1 month after ; 
gastrectomy (8.5 + 2.5 nmol, 120 min/L). i 


Discussion 


The current'study first carried out simultaneous mea- 
surement of endogenous concentrations of CCK by spe- 
cific radioimmunoassay and gallbladder contraction by 
ultrasonography in response to the ingestion of a fatty 
meal before and after gastrectomy in five patients. Before 
gastrectomy, rising concentrations of CCK after oral fatty 
meal ingestion significantly correlated with gallbladder 
contraction, indicating that release of CCK is the main 
mechanism by which the ingestion of a fatty meal causes 
gallbladder contraction, as reported by Wiener and col- 
leagues.* The significantly greater response of postprandial 
plasma CCK after gastrectomy in this study is consistent 
with the report by Hopman and colleagues’ who observed ., 
significantly higher concentrations of postprandial plasma d 
CCK in patients who had gastectomy than in normal sub- 
jects. However, regarding the exaggerated CCK response 
after gastrectomy, highly increased concentrations of 
postprandial plasma CCK 1 month after gastrectomy 
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gradually began to fall at 20 minutes and returned to basal 
concentration, whereas concentrations of postprandial 
plasma CCK before gastrectomy remained significantly 
elevated during the study. Although it is hard to explain 


™ the mechanism by which gastrectomy causes highly aug- 


mented plasma CCK response to the ingestion of a fatty 
meal, the discrepancy of the CCK response between before 
gastrectomy and 1 month after gastrectomy in the current 
study, together with the report by McGregor et al.,'” 
strongly suggest that this interesting phenomenon is in- 
duced, at least partly, by the rapid gastric emptying after 
gastrectomy. 

Significant correlation was found between concentra- 
tions of CCK and gallbladder contraction | month after 
gastrectomy, indicating that endogenously released CCK. 
could play a physiologically important role for contraction 
of the gallbladder after gastrectomy. The maximal con- 
traction of the gallbladder after gastrectomy (62.7 + 4.0% 
of original area, at 30 minutes) was similar to that observed 
before gastrectomy (62.0 + 5.6% of original area, at 30 
minutes). Nevertheless, in contrast to the contraction of 
the gallbladder before gastrectomy, refilling of the gall- 
bladder after gastrectomy began at 40 minutes with a cor- 
responding reduction of plasma CCK levels. The rapid 
gastric emptying after gastrectomy might induce the ex- 
aggerated CCK response, probably because of the larger 
amount of fatty meal available to the duodenum at any 
one time, followed by the gradual reduction of plasma 
CCK levels, and leading to the relatively early refilling of 
the gallbladder. 

The occurrence of gallbladder disease after gastrectomy 
has been reported,’~’ but the mechanism for this phe- 


nomenon remains uncertain. The current study showed 


that the maximum contractile function of the gallbladder 
in response to the endogenous stimulus 1 month after 
gastrectomy was well preserved with the greater CCK re- 
sponse, but refilling of the gallbladder began earlier than 
before ` gastrectomy with corresponding reduction of 
plasma CCK levels. Currently; it is not clear whether there 
is any possibility that this relatively early beginning of the 
refilling of the gallbladder is, to some extent, related to 
the occurrence of gallbladder disease after gastrectomy. 
The pathophysiology of the gallbladder after gastrectomy 
needs further investigation. 

Concerning the validity of the radioimmunoassay of 
CCK, the antibody used in this study has its greatest af- 
finity for longer forms of CCK (CCK-33 and CCK-39) 
and has little or no affinity for the smaller form of this 
peptide.* 7-10 We have also confirmed that the CCK an- 
guess binds very little amounts of CCK-op and gastrin, 

nd further demonstrated that our CCK assay system is 
completely free from the influence of interference sub- 
stances in'the plasma. It has been suggested that CCK-8 


is more potent and probably more important than CCK- 
33 or CCK-39,!3+14 


ye 


CCK AND GALLBLADDER AFTER GASTRECTOMY 
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Fic. 7. Comparison of concentrations of plasma PP in response to oral 
fatty meal ingestion before gastrectomy (broken line) and | month after 
gastrectomy (solid line) in the same five patients. Asterisks indicate sig- 
nificant elevation ‘above basal concentration (p < 0. 05). 


Maton et al.’ reported an equimolar elevation in CCK- 
33 and CCK-8 after ingestion of a liquid fat meal. A sig- 
nificant elevation only in CCK-33 arid CCK-39 was re- 
ported after the ingestion of a meat meal in dogs.’© Hop- 
man and colleagues? observed that large or intermediate 
forms of CCK are released after the ingestion of oral fat. 
It has been demonstrated that large arid intermediate 
forms of CCK are the predominant molecular forms of 
CCK released in response to bombesin.'” Recently, Sol- 
omon and colleagues’? reported that CCK-8 is not more 
potent when compared with CCK-33 and CCK-39, and 
they suggested that longer forms of CCK may be quan- 
titatively the most important mediators of some actions 
of the peptide. Fried and colleagues? used the same an- 
tibody that was used in the current study and showed that 
the CCK antibody inhibits the stimulatory effects of pure 
CCK and extracts of the duodenum on rabbit gallbladder 
strips. We observed that the same CCK antibody as used 
in this study inhibits the bioactivity of both exogenously 
administered and endogenously released CCK on the 
pancreas.” These studies on the CCK antibody”? support 
the concept that longer forms of CCK are mediators of 
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EXCELLENT 
TOLERABILITY 





Clinical studies in duodenal ulcer patients show 


Excellent efficacy... 
comparable to 


Zantac b.i.d. 


Dosing intervals may need to be prolonged or dosage reduced in patients with severe 
renal insufficiency (creatinine clearance < 10 mL/min) to adjust for the longer elimination 
half-life of famotidine. 


*registered trademark of Glaxo Inc. 








Prompt pain relief 


o Beginning on day 1 in most patients 
o Lasting all night and all day 
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Night pain and day pain were recorded daily by the patient using a 4-point scale (0 = none, | = mild, 
2 = moderate, 3 = severe). Scores for days | through 7 and a weekly pain evaluation for weeks 2 
through 8 were analyzed. 


Rapid ulcer healing 


o Healing often complete by week 4 

o 87% healed by week 8 

PEPCID 40 mg h.s. was comparable to Zantac 150 mg b.i.d. in an 8-week, double-blind, 
randomized multicenter study involving 980 patients with endoscopically confirmed active 
duodenal ulcer. Efficacy evaluations included pain relief, nealing rates, antacid consumption, and 


global assessments by patient and investigator. PEPCID was also studied in doses of 20 mg b.i.d. 
and 40 mg b.i.d., and results were comparable for all groups. 
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Excellent tolerability 
in a cost-effective 
H, antagonist 





Excellent tolerability documented 
in clinical trials in over 2,400 patients 


o Few central nervous system effects observed 

o Antiandrogenic effects rare 

O In elderly patients, no clinically significant age-related changes 
IN pharmacokinetics 

O No drug interactions identified in controlled studies 

o Generally well tolerated—adverse reaction incidence comparable 
to placebo 


Simplified dosage 


o Acute therapy 
active duodenal ulcer—one 40-mg tablet at bedtime 


Most patients heal within 4 weeks; there is rarely reason to use PEPCID at full dosage for longer 
than 6 to 8 weeks. 

Antacids may be given concomitantly, if needed. Food and antacids do not significantly 

affect absorption. 


0 Maintenance therapy 
duodenal ulcer—one 20-mg tablet at bedtime 


Plus 


Cost-effective therapy 
O Cost per month of therapy less than Zantac* 


“Based on the manufacturer's direct or wholesale price to the retail pharmacist. 
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Contraindications: Hypersensitivity to any component. 


Precautions: General: Symptomatic response to therapy does not 
preclude the presence of gastric malignancy. 


Patients with Severe Renal Insufficiency: Longer intervals between 
doses or lower doses may be needed in patients with severe renal 
insufficiency (creatinine clearance <10 mL/min) to adjust for the 
longer elimination half-life of famotidine (see Clinical Pharmacology 
and Dosage and Administration sections of Prescribing Information). 


Drug Interactions: No drug interactions have been identified. 
Compounds tested in man include warfarin, theophylline, phenytoin, 
diazepam, aminopyrine, and antipyrine. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: In rats 
and mice given oral doses up to approximately 2500 times the 
recommended human dose for active duodenal ulcer, there was no 
evidence of carcinogenic potential, no evidence of a mutagenic 
effect, and fertility and reproductive performance were not affected. 


Pregnancy: Pregnancy Category B—There are no adequate or 
well-controlled studies in pregnant women. Use during pregnancy 
only if clearly needed. 


Nursing Mothers: It is not known whether famotidine is secreted into 
human milk; however, it is secreted into the milk of lactating rats. 

A decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug 
to the mother. 


Pediatric Use: Safety and effectiveness in children have not been 
established. 


Use in Elderly Patients: No dosage adjustment is required based on 
age but may be necessary in severe renal impairment (see Clinical 
Pharmacology section of Prescribing Information). 


Adverse Reactions: The adverse reactions listed below have been 
reported during domestic and international clinical trials in 
approximately 2500 patients. In the placebo-controlled clinical trials, 
the incidence of adverse experiences with PEPCID Tablets, 40 mg at 
bedtime, was similar to that with placebo. 


Incidence Greater than 1%: The following adverse reactions have 
been reported to occur in more than 1% of patients on therapy with 
PEPCID in controlled clinical trials and may be causally related to the 
drug: headache (4.7%), dizziness (1.3%), constipation (1.2%), and 
diarrhea (1.7%). 


Causal Relationship Unknown: The following other adverse 
reactions have been reported in Clinical trials. While a causal 
relationship could not be established for these infrequently reported 
events, causality cannot be excluded. Body as a Whole—Fever, 
asthenia, fatigue. Cardiovascular—Palpitations. Gastrointestinal— 
Nausea, vomiting, abdominal discomfort, anorexia, dry mouth, liver 
enzyme abnormalities. Hematologic— Thrombocytopenia. 
Hypersensitivity—Orbital edema, conjunctival injection. 
Musculoskeletal—Musculoskeletal pain, arthralgia. Nervous 
System/Psychiatric—Paresthesias; grand mal seizures (single 
report); psychic disturbances including depression, anxiety, 
decreased libido, hallucinations (single report); insomnia; 
somnolence. Respiratory—Bronchospasm. Skin—Alopecia, acne, 
pruritus, rash, dry skin, flushing. Special Senses—Tinnitus, 

taste disorder. 
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The adverse reactions reported for PEPCID® (Famotidine, MSD) 
Tablets may also occur with PEPCID I.V.; in addition, transient 
irritation at the injection site has been observed. 


Management of Overdosage: There is no experience to date with 
deliberate overdosage. Up to 640 mg/day have been given to patients 
with pathological hypersecretory conditions with no serious adverse 
effects. In the event of overdosage, treatment should be symptomatic 
and supportive. Unabsorbed material should be removed from the 
gastrointestinal tract, the patient should be monitored, and supportive 
therapy should be employed. 


Dosage and Administration: Duodenal Ulcer: The recommended 
adult oral dosage for active duodenal ulcer is 40 mg h.s.; most 
patients heal within 4 weeks, and it is rarely necessary to use the full 
dosage for longer than 6 to 8 weeks. A regimen of 20 mg b.i.d. is also 
effective. For maintenance therapy, the recommended oral dosage is 
20 mg h.s. 


Pathological Hypersecretory Conditions (e.g., Zollinger-Ellison 
Syndrome, Multiple Endocrine Adenomas): The dosage varies 
with the individual patient; the recommended adult oral starting 
dosage is 20 mg q6h, but some patients may require a higher starting 
dosage. Dosages should be adjusted to individual patient needs and 
continued as long as Clinically indicated; up to 160 mg q6h have been 
administered to some patients with severe Zollinger-Ellison 
syndrome. 


Intravenous Administration: In some hospitalized patients with 
pathological hypersecretory conditions or intractable ulcers, or in 
patients who are unable to take oral medication, the recommended 
intravenous dosage is 20 mg q12h. For preparation of solutions for 
injection or infusion and for compatible diluents, please see 
Prescribing Information. Parenteral drug products should be 
inspected visually for particulate matter and discoloration prior to 
administration whenever solution and container permit. 


Concomitant Use of Antacids: Antacids may be given 
concomitantly if needed. 


Dosage Adjustment for Patients with Severe Renal Insufficiency: 
In patients with severe renal insufficiency (creatinine clearance less 
than 10 mL/min), the elimination half-life of famotidine may exceed 


20 hours, reaching approximately 24 hours in anuric patients. Although 


no relationship of adverse effects to high plasma levels has been 
established, to avoid excess accumulation of the drug, the dosage 
may be reduced to 20 mg h.s. or the dosing interval may be prolonged 
to 36 to 48 hours as indicated by the patient's clinical response. 


How Supplied: Tablets, containing 20 mg or 40 mg famotidine, with 
hydroxypropyl cellulose, hydroxypropy! methylcellulose, iron oxides, 
magnesium stearate, microcrystalline cellulose, starch, talc, and 
titanium dioxide as inactive ingredients, in bottles of 30 and unit-dose 
packages of 100; Solution for intravenous injection, containing 10 mg 
famotidine, with L-aspartic acid 4 mg, mannitol 20 mg, and water for 
injection q.s. 1 mL as inactive ingredients, and benzyl alcohol 0.9% 
added as preservative to the multidose vial, as 10x2-mL single-dose 


vials and as 4-mL vials. 

For more detailed information, consult your M S D 
MSD Representative or see Prescribing Information. MERCK 
Merck Sharp & Dohme, Division of Merck & Co., INC., SHAR 
West Point, PA 19486 J6PE01R-I(702) ROHM 
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Hepatic Resection for Hepatocellular Carolien 


Clinical Features and Long-term Prognosis 





TAKESHI NAGAO, M.D. 
SUMIO INOUE, M.D. 


SHINICHIRO GOTO, M.D. 
TETSUAKI MIZUTA, M.D. 
YOSHIMICHI OMORI, M.D. 


Ninety-eight hepatic resections for hepatocellular carcinoma were 
performed on 94 patients from 1963-1985. HBs antigen was 


. positive in 17% of patients, preoperative serum alpha-fetoprotein 


was more than 20 ng/mL in 70% of patients, and liver cirrhosis 
was present in 75% of patients. Hospital mortality rate was 19%, 
and the volume of operative blood loss was the most decisive 
factor that affected the short-term prognosis. Excluding the 19 
hospital deaths, the long-term survival rates of 75 patients were 
73%, 42%, and 25% for 1, 3, and 5 years, respectively. Prognostic 
factors that influenced the long-term prognosis were investigated 
by comparing the survival curves. Significant differences of sur- 
vival patterns were noted when analyzed on the basis of preop- 
erative alpha-fetoprotein level ($200 vs. >200 ng/mL), tumor 
size (£5 vs. >5 cm), and tumor capsule. The recurrence of car- 
cinoma was the main cause of death ‘in 56% (42 patients) who 
died after discharge from the hospital. The development of ef- 
fective prevention and treatment against recurrent tumors is nec- 
essary to improve long-term prognosis. 


dominant malignant tumor of the liver. Recent 
, advances in diagnostic tools, such as tumor 
markers, ultrasonography, and computed tomography, 
have enhanced the detection of subclinical HCCs. The 
number of patients with HCC has greatly increased during 
the last decade. Since long-term survival of patients with 
HCC cannot be expected with any treatment other than 
resection, hepatic resection is the treatment of choice for 
this malignant tumor whenever feasible. However, the 
resection rate of HCC remains considerably low. More- 
over, not only the short-term results but also the long- 
term prognosis of hepatic resection for HCC are not 
wholly satisfactory yet. -° The presence of concomitant 
liver cirrhosis and/or the growth of the tumor interfere 
with hepatic resection. 


Reprint requests: Takeshi Nagao, M.D., First Surgical Department, 
Tokyo University, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113, Japan. 
Submitted for publication: July 7, 1986. 
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NOBUHIRO KAWANO, M.D. 
YASUHIKO MORIOKA, M.D. 


From the First Surgical Department, Tokyo University, 
‘Tokyo, Japan 


We reviewed previously 100 hepatic resections,’ in- 
cluding 61 HCCs, with emphasis on their short-term re- 
sults. An additional 37 hepatic resections for HCCs were 
done since then. In the current study, we summarized 
clinicopathologic features and prognoses of patients with 
HCC, and investigated the prognostic factors that affected 
long-term survival. We attempt to clarify the remaining 
problems of hepatic resection for HCC, and to contribute 
to the future improvement of its long-term prognosis. 


Patients and Methods 


Ninety-eight hepatic resections were performed on 94 
patients with HCC from January 1963~December 1985 
at the First Surgical Department, Tokyo University Hos- 
pital. Four patients had hepatic resection twice because 
of the recurrence of carcinoma in the residual liver. The 
periods between the first and second operation of these 
patients were 6, 10, 14, and 33 months, respectively. Clin- 
ical charts of 94 patients were reviewed to investigate the 
clinicopathologic features of HCC and the operative re- 
sults. The long-term survival rate after discharge from the 
hospital was obtained from the records of our out-patient 
clinic. Follow-up on some patients by other clinics was 
ascertained by the referring doctors, the patients, and their 
families. Finally, the prognostic factors that affected the 
long-term survival were analyzed. 

All results were shown as mean + SEM. Student’s t- 
test, chi-square test, and Fisher’s exact method were used 


‘for statistical analysis. Survival curves after hepatic resec- 


tion were obtained using the Kaplan-Meier method," and 
the comparison of survival curves was done using the 
generalized Wilcoxon text.’ A value of p < 0.05 was sig- 
nificant. 
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Fic. 1. Age and sex distribution of 94 patients with HCC 


Results 
Clinical Features 


The mean age of the 94 patients was 56.7 years, and 
their ages ranged from 26-76 years. Age distribution was 
shown in Figure 1. Incidence of HCC was the highest 
in the 6th and 7th decades (76%). Fighty-one pazients 
(86%) were males and 13 patients (14%) were females. 
HBs antigen was measured by reversed passive hemag- 
glutination test in 88 patients, and was positive in [5 pa- 
tients (17%). Preoperative serum level of alpha-fetoprotein 
were measured by radioimmunoassay in 88 patients. The 
normal value is lower than 20 ng/mL. It was higher than 
20 ng/mL, 200 ng/mL, and 2000 ng/mL in 62 pacients 
(70%), 33 patients (38%), and 16 patients (18%), respec- 
tively. Table 1 shows the admission laboratory data of 94 
patients. Impairment of liver function varied accarding 
to the severity of concomitant chronic liver diseases, and 
the stage of tumor had little influence on the laboratory 
values. 
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Table 2 shows the detail of 98 operations done on 94 
patients. Major hepatic resections, bisegmentectomies 
(lobectomies), and trisegmentectomies were performed on 
33 patients (33%). Of the 33 patients, 18 (55%) had his- -~ 
tologically proven cirrhosis. Minor hepatic resections, /” 
ségmentectomies, and wedge resections were performed 
on 65 patients (66%). Of the 65 patients, 54 (83%) had 
cirrhosis. In four patients, minor hepatic resections were 


_done as second operations for recurrent tumors. Simul- 


taneous operations for esophageal varices were performed 
on six patients. All of these operations were prophylactic, 
and were done only when preoperative endoscopic ex- 
aminations had revealed the “red color sign” on the var- 
ices. Transabdominal esophageal transection, gastric de- 
vascularization, and/or splenectomy were performed on 
these patients. 


Pathologic F eatures 


The frequency of concomitant chronic liver diseases = 
was extremely high in our study. Histologic examinations 
of the resected specimen demonstrated that 85 (90%) of 
94 patients had accompanying chronic liver disease; 71 
patients (75%) had liver cirrhosis; 5 patients (5%) had fi- 
brosis; and 9 patients (10%) had chronic hepatitis. This 
correlation has become more obvious in recent cases. 
Eighty-one per cent of patients with HCC after 1977 had 
accompanying cirrhosis compared with 53% before 1976. 
Resected recurrent tumors were accompanied with cir- 
rhosis in one patient, fibrosis in one pauni, and chronic 
hepatitis in two patients. 

The number of tumors found in each patient varied 
among patients. Macroscopically, tumor occurred singly £ 


TABLE 1. Comparison of Preoperative Laboratory Data between 
Patients with Cirrhosis and without Cirrhosis* 


Patients with 


Patient without 


Cirrhosis Cirrhois p 

Albumin (g/dL) 3.48 + 0.05 (68) 3.84 + 0.09 (23) <0.01 
AST (IU/L) 95.0 + 7.6 (70) 83.2 + 13.5 (22) NS 
ALT (IU/L) 82.8 + 7.8 (70) 78.0 + 16.6 (22) NS 
Al-P (IU/L) 255.8 + 19.9 (66) 291.7 + 35.2 (22) NS 
Bilirubin 

(mg/dL) 1.12 + 0.06 (66) 0.85 + 0.10 (20) <0,05 
ICG - Rmax | 

(mg/kg/min) 0.70 + 0.07 (52) 1.28 + 0.20 (13) <0.01 
Prothrombin 

time (%) 77.11 + 1.82 (64) 88.23 + 2.66 (22) <0.01 
OGTT-LI 1.15 +0.03 (55) 1.35 +0.08 (15) <0.05 
Platelet 

‘(X10/mm) 11.74 + 0.72 (64) 17,36 + 1.27 (21) <0.01 


* All results are expressed as mean + SEM. The number of patients 
is shown in parentheses. : 

AST = aspartate aminotransferase, normal value is 10-33 IU/L. = 

ALT = alanine aminotransferase, normal value is 4-50 IU/L. 

Al-P = alkaline phosphatase, normal value is 30-85 IU/L. 

ICG + Rmax = maximal removal rate of indocyanine green,’° normal 
value is 1.0-2.0 mg/kg/min. 

OGTT- LI= linearity index of oral glucose tolerance test.’ 
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TABLE 2. Details of 98 Operative Procedures Performed on 94 Patients 


Operative Patients with Patients without 
Procedures Cirrhosis Cirrhosis Total 
%& Right trisegmentectomy 2 0 2 

Right lobectomy 10 9 19 
Left lobectomy 5 6 11 
Central bisegmentectomy i 0 l 
Segmentectomy ai 3 24 
Wedge resection 33 8 41* 


Total n 26 98 


* Four operations were done as second operations for recurrent tumors. 


in 80 patients (85%). Two, three, and more than three 
tumors were found in seven, three, and four patients, re- 
spectively. Most of these multiple tumors resulted from 
intrahepatic metastases via the portal system, because 
small tumors were usually found around the main tumor. 

| However, it is difficult to strictly differentiate multifocal 
“carcinogenesis of HCC from intrahepatic metastases. Four 
resected recurrent HCC were solitary. Two tumors de- 
veloped near the sites of the primary lesions, but the other 
two were located in distant areas, thus suggesting newly 
developed HCC. 

Figure 2 shows the maximal diameter of the main tu- 
mor in each patient. Concomitant chronic liver disease 
is also shown. The tumor was smaller than 5 cm in 58 
patients (59%), all of whom had chronic liver disease. Most 
of these patients had subclinical HCCs, and were diag- 
nosed through the regular monitoring of chronic liver dis- 
ease by the determination of alpha-fetoprotein, echogra- 
phy, and/or computed tomography. Different from other 
k malignant tumors, HCC is often surrounded by a fibrous 


capsule. Macroscopically, 63% of the main tumors were- 


encapsulated by fibrous tissue. The presence of a tumor 
capsule varied according to the size of the tumor. Forty- 
six per cent of HCCs under 2 cm in diameter, 84% from 
2-5 cm in diameter, and 45% over 5 cm in diameter had 
a fibrous capsule. 


Short-term Prognosis 


There were 19 deaths (19%) among the 94 patients who 
had hepatic resections for HCC. Ten patients died within 
30 days after operation, yielding an operative mortality 
rate of 10%. Seven patients died within 30-60 days after 


operation, and the other two patients died within 60-90 . 


days after operation. Hepatic failure and postoperative 
bleeding were the main causes of death in the hospital. 
In the 37 hepatic resections that were not included in our 
am previous paper,’ only three patients (8%) died in the hos- 


' pital; two patients died of hepatic failure and one patient 


died of postoperative bleeding. 
Four hepatic resections for recurrent HCC were done 
safely. Simultaneous operations for HCC and esophageal 
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Number of Cases 
5 10 15 
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FiG. 2. Distribution of maximal diameter of main tumors of 98 cases, 
Concomitant liver diseases were also shown. 


varices in six patients were also performed successfully. 
None of these patients died in the hospital after operation. 

Several clinical factors were compared of 79 patients 
who survived and 19 patients who died (Table 3). There 
were no great differences between these two groups with 
respect to age, HBs antigen, alpha-fetoprotein levels, and 
the incidence of concomitant liver cirrhosis. Preoperative 
laboratory data, such as serum albumin, aspartate ami- 
notransferase, alanine aminotransferase, alkaline phos- 
phatase, bilirubin, maximal removal rate of indocyanine 
green,'° prothrombin time, oral glucose tolerance test, and 
platelet count, did not show any significant difference. 
The incidence of a tumor larger than 5 cm in diameter 
and of major hepatic resection was higher in patients who 
died, but were not statistically significant. The only sig- 
nificant factor that affected the short-term prognosis was 
the volume of operative blood loss. These results recon- 
firmed the conclusion of our previous study.’ 


Long-term Prognosis 


Excluding the 19 patients who died in the hospital after 
operation, the long-term survival rate of the other 75 pa- 
tients was investigated. Follow-up on each patient was 
known at the time of this writing. Figure 3 illustrates the 
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TABLE 3. Influence of Several Factors on Short-term Prognosis: 
Comparison between Patients who Survived and Patients who Died 


No. of Patients No. of Patients 


Survived* Diedt p 

Number of patients 79 19 
Mean age (years) 56.9 56.3 NS 
HBs antigen 

Positive 9 7 

Negative 65 11 ae 
Alpha-fetoprotein 

$200 ng/mL 44 12 NS 

>200 ng/mL 30 6 
Liver cirrhosis 

Yes 58 14 

No 21 5 NS 
Tumor size 

35 cm 49 9 

>5 cm 30 10 DS 
Operation 

Major resections} 23 10 NS 

Minor resections§ 56 9 
Operative blood loss 

$5000 mL 72 10 

>5000 mL 7 9 ie 


* Patients who survived and were discharged. 
t Patients who died in the hospital. 

+ Lobectomies and trisegmentectomies. 

§ Segmentectomies and wedge resections. 


survival curve of these patients. Survival rates of 1, 3, and 
5 years were 73%, 42%, and 25%, respectively. Including 
the hospital deaths, they were 58%, 33%, and 20%, re- 
spectively. Thirty-three patients are still alive, but the other 
42 patients have died. Figure 4 illustrates the survival time 
and cause of death in these deceased patients. The recur- 
rence of carcinoma was the main cause of death in 23 
patients (56%). Eight patients (19%) died of liver failure 
secondary to cirrhosis. Six patients (15%) died of bleeding 
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FIG. 3. Survival curve of 75 patients who were discharged from the hos- 
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from esophageal varices. Only four patients (10%) died 
of other causes unrelated to the condition of the liver. 
Recurrence of HCC occurred mostly in the residual liver 
at any time after operation. However, most of the deaths 
from liver failure or variceal bleeding occurred during the — 
first year after operation. 


Prognostic Factors that Affect Long-term Survival 


Factors that affect the long-term prognosis of 75 pa- . 
tients, who survived their operations and were discharged, 
were investigated in terms of survival curves. No signifi- 
cant differences in survival patterns were noted when they 
were analyzed on the basis of age (<60 years vs. 260 
years), sex (male vs. female), HBs antigen (positive vs. 
negative). A significant survival advantage was noted when 
comparing patients on the basis of preoperative serum 
level of alpha-fetoprotein (p < 0.05) (Fig. 5). The patients 
whose alpha-fetoprotein level was lower than or equal to 
200 ng/mL showed a better survival pattern than those . 
whose level was higher than 200 ng/mL. 


Time of Death (years after operation) 
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Fic. 4. Cause and time of death of 42 patients who died after discharge 
from the hospital. Lines show the patients without cirrhosis. 
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Fic. 5. The patients whose alpha-fetoprotein level was <200 ng/mL (N 
= 44) showed better survival pattern than those whose level was >200 
ng/mL (N = 27) (p < 0.05). 


The predictive value of preoperative laboratory data 
on long-term survival was investigated. Serum albumin 
level (£3.5 g/dL vs. >3.5 g/dL), linearity index of oral 
glucose tolerance test ($1.0 vs. >1.0), and maximal re- 
moval rate of indocyanine green (30.6 mg/kg/min vs. 
>0.6 mg/kg/min) were analysed. There were no differ- 
ences in survival patterns according to the differences in 
these factors. No significant difference in survival pattern 
was noted when analyzed on the basis of child classifi- 
cation (Fig. 6). 

Significant differences in survival patterns were noted, 
however, when main tumor size and tumor capsule for- 
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Fic. 6. No significant difference in survival pattern was noted when 
analyzed on the basis of child classification. The number of patients with 
Child A, B, and C were 38, 32, and 5, respectively. 
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FiG. 7. The patients with tumor <5 cm in diameter (N = 45) showed 
better prognosis than those with tumor >5 cm (N = 30) (p < 0.05). 


mation were the variables analyzed. The patients with 
tumors less than or equal to 5 cm in maximal diameter 
had a better prognosis than those with tumors greater than 
5 cm (p < 0.05) (Fig. 7). The existence of a tumor capsule 
also predicted a better prognosis (p < 0.05) (Fig. 8). No 
significant difference in survival pattern occurred when 
comparing single versus multiple tumors (Fig. 9). How- 
ever, no patient with multiple tumors survived more than 
3 years. Microscopically proven concomitant liver dis- 
eases, 7.é., cirrhosis, fibrosis, and chronic hepatitis, did 
not influence the survival patterns (Fig. 10). The patients 
with fibrosis or chronic hepatitis had a better survival pat- 
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Fic. 8. A significant survival advantage occurred for patients with en- 
capsulated tumor (N = 48) compared with patients with noncapsulated 
tumor (N = 25) (p < 0.05). 
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Fic. 9. No significant difference in survival pattern was noted when 
comparing single (N = 64) versus multiple tumors (N = 10). However, 
any patients with multiple tumors did not survive more than 3 years. 


tern than the other patients, but this difference was not 
significant. 

There were no differences in survival patterns when 
patients who had major hepatic resections and those who 
had minor hepatic resections were compared (Fig. 11). 


Discussion 


The liver is the largest organ in the body and is a center 
of metabolism. HCC is the predominant malignant tumor 
of this very vascular organ. It is so vascular that operative 
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Fic. 10. No statistically significant difference in survival curves was noted 
when analyzed on the basis of concomitant liver diseases. The number 
of patients with otherwise normal liver, with fibrosis or chronic hepatitis, 
and with cirrhosis were 7, 11, and 57, respectively. 
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Fic. 11. There were no differences in survival patterns when patients 
had major hepatectomies (N = 22) and minor hepatectomies (N = 53) 
were compared. 


bleeding has plagued liver surgeons for a century. Recent 
improvement of operative techniques and greater knowl- 
edge of anatomy have made hepatic resection much safer 
than ever before. However, the operative risk in hepatic 
surgery is still higher than that in other surgical procedures. 
Formerly, early diagnosis of HCC was very difficult, and 
survival time of patients with HCC was estimated to be 
several months at most after the diagnosis.!!!? Remark- 
able advances in diagnosis, including alpha-fetoprotein 
monitoring, ultrasonography, and computed tomography, 
have increased the chances of detecting subclinical or 





[p~ 


asymptomatic HCCs during the last few decades. As a d 


result, the incidence of HCC, especially small HCC with - 


cirrhosis, has sharply increased in the clinical field. How- 
ever, the prognosis of patients with HCC is not wholly 
satisfactory, because poor functional reserve of cirrhotic 
liver and/or the growth of the tumor interfere with resec- 


tional treatment. Long-term survival of patients with HCC 


cannot be expected with any treatment other than resec- 
tion. 

Clinical features of our patients, age distribution, male 
predominance, HBs antigen, alpha-fetoprotein, and the 
results of preoperative liver function tests are nearly the 
same as have been mentioned in other reports. +!>!4 Ninety 
per cent of patients in our study had chronic liver disease, 
and cirrhosis was present in 75% of patients. This high 
incidence of concomitant cirrhosis correlates with other 
studies not only from Asia!*!*-'’ but also from Eu- 
rope.'*!8 Only nine HCCs in our study arose in otherwise 
normal liver. Melia et al.!° and Lin et al.” reported that 
the clinicopathologic features of HCC arising in noncir- 


. thotic liver were very different from those in cirrhotic 


liver and suggested a different pathogenesis. However, 
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these characteristics could not be applied for our study 
except tumor size. Nine HCCs in otherwise normal liver 
were larger than 6 cm in maximal diameter (Fig. 2). This 
is because of the difficulty in early diagnosis due to the 
lack of periodic examinations with alpha-fetoprotein test- 
ing and ultrasonography. Capsule formation is one of the 
unique characteristics of HCC, and is rarely observed in 
other malignant tumors. The mechanism of capsule for- 
mation is not clear. HCCs from 2-5 cm in diameter had 
the highest capsule incidence in our study. The incidence 
was not this high in HCCs under 2 cm in diameter. This 
may indicate that the fibrous capsule 1s formed secondarily 
in the early stage of the development of HCC, and not 
primarily from the beginning of carcinogenesis. Hsu et 
al.'’ reported a close correlation between tumor capsule 
formation and concomitant cirrhosis in HCCs of 5 cm or 
less in diameter. This correlation was not clear in our 
study of HCCs under 5 cm in diameter because they were 


_ all associated with chronic liver diseases (Fig. 2). In HCCs 


over 5 cm in diameter, however, the frequency of capsule 
formation in the liver with chronic liver diseases (48%) 
was higher than that in the normal liver (33%) in our 
study. These findings may suggest that the environment 
around the tumor plays an important role in the formation 
of fibrous capsule. 

Operative blood loss was the most significant contrib- 
uting factor in poor short-term prognosis. We believe the 
hypoxic state is extremely dangerous for the liver, espe- 
cially for cirrhotic liver. The investigation of anesthetic 
charts and perioperative records of patients with massive 
operative bleeding led us to this realization. The mainte- 
nance of sufficient blood flow, rich in oxygen, to the liver 


- is very important when accidental massive bleeding occurs 


during operation. The delay of suitable blood transfusion, 
the use of a vasopressor that decreases the splanchnic 
blood flow, and the application of a Pringle maneuver 
will be fatal for patients with severely cirrhotic liver. Once 
massive bleeding occurs, the volume of lost blood should 
be replaced immediately with fresh blood, not with stored 
blood, and serious influences on general hemodynamics 
and the liver should be minimized. 

Reoperations for the recurrent tumors were performed 
on four patients, and resections were successful. As the 
recurrence rate of HCC after resection is considerably 


high, the second or third operation will become increas- . 


ingly important. Resection is the treatment of choice 
whenever feasible, as primary HCCs. Simultaneous op- 
erations for esophageal varices were performed on six pa- 
tients without any operative deaths. We believe that the 
patient who tolerates hepatic resection can tolerate si- 
multaneous operation for esophageal varices. Our oper- 
ation for esophageal varices as described earlier does not 


` reduce portal blood flow to the liver and does not com- 


promise the liver. Since the portal venous pressure in- 
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creases temporarily during and just after hepatic resection, 
the risk of variceal bleeding increases. Therefore, the var- 
ices with “red color sign” should be operated on simul- 
taneously. 

The long-term survival rates of patients with HCC after 
resection reported from several institutions are not the 
same.'~° Direct comparison is difficult since different 
studies use different methods for presenting results. In 
general, however, the earlier the study, the poorer the sur- 
vival rate reported. This is a reflection of recent advances 
in diagnosis and surgery. The survival rates of our study 
correspond with those of recent reports. However, the re- 
sults shown in these reports are not wholly satisfactory. 
The long-term prognosis of patients with HCC after re- 
section is poorer than those of patients with other malig- 
nancies. The main cause of poor prognosis in our study 
was the recurrence of carcinoma. The operations done 
on the 42 patients who died after discharge from the hos- 
pital were radical, i.e., complete removal of tumor. Fifty- 
six per cent of these patients died of recurrent HCCs. Most 
of the recurrences resulted from intrahepatic metastases 
via the portal system. Metachronous multifocal tumori- 
genesis might have been a cause of recurrence in some 
patients. However, it is difficult to discriminate between 
these two pathologic conditions. 

The investigation of prognostic factors revealed that 
preoperative alpha-fetoprotein level, tumor size, and cap- 
sule formation were the only variables that significantly 
affected long-term survival. These findings suggest that 
the long-term prognosis of patients with HCC after re- 
section is determined mainly by the biologic features of 
the tumor itself, and not by the severity of concomitant 
liver disease. This agrees with the results reported by Tang 
et al.,? Hsu et al.,!’ and Lee et al.,° and coincides with the 
fact that the main cause of death after discharge from the 
hospital is the recurrence of carcinoma, and not liver fail- 
ure due to cirrhosis. 

The operative procedure by which recurrence rate is 
the lowest should be recommended in order to improve 
long-term survival. In our study, long-term survival rates 
after major and minor hepatic resections did not signifi- 
cantly differ. However, the stage or the states of tumor in 
these two groups of patients were different. Major hepatic 
resections were done mainly on patients whose tumors 
were large or located centrally in the liver, so that major 
resections were necessary to remove the entire tumor. On 
the other hand, minor resections were performed only on 
patients whose tumors were small and located superfi- 
cially. Limited to small tumors <5 cm in diameter, the 
recurrence rate after segmentectomy (18%) was lower than 
that after local excision of the liver (31%). The more ex- 
tensive the resection, the lower the recurrence rate will 
be, as undetectable minute intrahepatic metastases might 
be included incidentally in the resected specimen. Seg- 
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` mentectomy is a systemic resection on the basis of vascular 
anatomy of the liver, but partial resection is nonanacom- 
ical resection. Since intrahepatic metastases of HCC cccur 
- yia the portal system, systemic resection is more rezson- 
able than local excision. These would be the reasors for 
better prognosis after segmentectomy. We believe: that 
systemic resections, such as segmentectomy, bisegnen- 
tectomy (lobectomy), or trisegmentectomy, should beaused 
to treat this malignant tumor. Our recent standarc op- 
erations for HCC are lobectomy for noncirrhotic liver 
and segmentectomy for cirrhotic liver whenever functzonal 
reserve of the liver permits. 
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This is an analysis of 23 patients with clinically and/or surgically 
unresectable adenocarcinoma of the rectum on initial evaluation 
who were treated with preoperative irradiation and surgery be- 
tween March 1970 and April 1981. All patients have had follow- 
up for at least 5 years. Five patients (22%) had exploratory lap- 
arotomy and diverting colostomy before irradiation. All patients 
were irradiated with megavoltage equipment to the pelvis at 180 
rad/fraction, continuous-course technique. Total doses ranged 
from 3500 to 6000 rad with a mean of 4800 rad and a median 
of 5000 rad. All patients had surgery 2-11 weeks (mean: 4.9 
weeks; median: 4 weeks) after radiation therapy. Twelve patients 
(52%) had lesions that were incompletely resected because of 
positive margins (7 patients), distant metastasis (1 patient), or 
both (4 patients). All of these patients died of cancer within 5 
years of treatment. Eleven patients had an apparent complete 
excision of their rectal cancer; six patients (55%) subsequently 
had a local recurrence. The 5-year absolute survival rate for 
patients who had complete resection was 18% (2 of 11 patients). 
The 5-year absolute and determinate survival rates for the entire 
study were 9% (2 of 23 patients) and 9% (2 of 22 patients), 
respectively. One patient (in the incomplete resection group) died 
after operation secondary to sepsis and diffuse intravascular co- 
agulation. 


tum that is clinically and/or surgically unresect- 

able has a grim prognosis, regardless of the therapy 
used. We review our experience with this problem at the 
University of Florida. 


| OCALLY ADVANCED ADENOCARINOMA of the rec- 


Materials and Methods 


Between March 1970 and April 1981, 86 patients with 
localized adenocarcinoma of the rectum were treated with 
planned preoperative irradiation at the University of 
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Florida Division of Radiation Therapy. Twenty-three pa- 
tients (27%) had lesions that were believed unresectable 
at the initial evaluation by the referring surgeon because 
of fixation of the tumor to the sacrum (13 patients), pelvic 
sidewall (10 patients), bladder (10 patients), prostate (8 
patients), and/or pubis (1 patient). Five of 23 patients 
(22%) had an exploratory laparotomy and diverting co- 
lostomy in an unsuccessful attempt to excise the cancer 
before radiation therapy. Lesions that were tethered (i.e., 
limited mobility but not definitely fixed) were considered 
to be clinically resectable and are not included in this 
report.' The distance from the anal verge was as follows: 
0-6 cm, 14 patients; 7-12 cm, seven patients; 15 cm, one 
patient; and unknown, one patient. Eleven patients had 
lesions 4-7 cm long, eight patients had lesions 8-11 cm 
long, and in four patients the length of the lesion was 
undeterminable. 

Patients were referred for radiation therapy from the 
University of Florida Shands Teaching Hospital (6 pa- 
tients), affiliated Veterans Administration Hospitals (10 
patients), and private practice surgeons (7 patients). Pre- 
treatment evaluation included a chest roentgenogram and 
liver function studies on all patients. In addition, the fol- 
lowing studies were obtained: barium enema (19 patients), 


_liver/spleen scan (16 patients), intravenous pyelogram (18 


patients), bone scan (9 patients), computed tomography 
(CT) of the abdomen and pelvis (4 patients), cystoscopy 
(2 patients), and/or whole lung tomograms (1 patient). 
Radiation therapy was delivered with ©°Co (20 patients), 
17 MV x-rays (2 patients), or a combination of these two 
beams (1 patient). Twenty patients were treated with a 
four-field box technique, two patients were treated with 
anterior and posterior fields (using 17 MV x-rays), and 1 
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TABLE 1. Postoperative Complications (23 Patients) 


Required 
No. of Second No. of 
Complication Complications Operation Deaths 
Wound infection 4 
Delayed wound healing 3 
Abdominal wound 
dehiscence I eg 
Pelvic abscess ] 
Colostomy necrosis l 
Bleeding 2 
Sepsis and DIC 1 | 
Bladder atony 4 it 
Urinary tract infection 2 
Total complications 19 3 I 
Total patients with ! 
complications (%) 11 (48%) 3 (13%) ] (4.3%) 


* Intra-abdominal procedure. 
t Transurethral resection of the prostate. 


patient was treated with a four-field box technique fol- 
lowed by a three-field boost, using a posterior field and 
wedged lateral portals. Irradiation was administered at 
180 rad/fraction, one fraction per day, with a continuous- 
course technique to total doses of 3500-6000 rad (mean: 
4800 rad; median: 5000 rad). Only four patients received 
doses of less than 4500 rad. Three patients received elective 
inguinal lymph node irradiation because the primary le- 
sion was located at or close to the anal verge.” Four pa- 
tients received a perineal boost of 500-750 rad divided 
over 2-3 fractions after irradiation to the pelvis. All 23 
patients had surgery 2-11 weeks (mean: 4.9 weeks; me- 
dian: 4 weeks) after radiation therapy. The following sur- 
gical procedures were performed: abdominoperineal re- 
section (16 patients), anterior resection (1 patient), Hart- 
mann procedure (1 patient), total pelvic exenteration (3 
patients), and exploratory laparotomy without resection 
(2 patients). Patients were staged according to the Astler— 
Coller modification of the Dukes staging system.*° 
Complications were classified into three groups: (1) 
acute, secondary to radiation therapy; (2) postoperative, 
occurring during hospitalization for attempted resection 
of the rectal cancer; and (3) late, occurring after discharge 
from the hospital after the surgery. Acute complications 
secondary to radiation therapy were scored as 1+, mild 
diarrhea or dysuria requiring medications; 2+, moderate 
diarrhea or dysuria and/or moderate desquamation of the 


TABLE 2. Patterns of Disease Recurrence or Persistence 


No. of . 
Group Stage Patients LR LR+DM DM 
Complete resection B2 6 0 3 l 
C2 5 0 3 2 
Incomplete resection — 12 4 6 2 


LR = local recurrence or persistence. 
DM = distant metastasis. 
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inguinal areas and/or perineum; and 3+, requiring a split 
in treatment.! 

A local recurrence, for the purposes of this paper, is 
defined as recurrence of tumor that conceivably could 
have been prevented by preoperative irradiation. Sites of | 
local recurrence include the pelvis, perineum, and inguinal 
nodes; peritoneal seeding; and the abdominal wound.!? 
Peritoneal seeding that was discovered at the time of initial 
surgery after preoperative irradiation was not considered 
a local recurrence because it was presumably present be- 
fore treatment. However, recurrent disease in the form of 
peritoneal seeding in a patient who had previously had 
preoperative irradiation and an apparently complete re- 
section was considered a local recurrence because the 
seeding could have occurred at the time of the initial sur- 
gery and therefore might have been prevented by preop- 
erative irradiation. 


Results 


Preoperative irradiation was tolerated well, with the 
following distribution of acute side effects: none or min- 
imal (12 patients), 1+ (5 patients), 2+ (6 patients), and 
3+ (no patients). 

All patients had surgery 2-11 weeks after radiation 
therapy in an attempt to resect the rectal carcinoma. 
Eleven patients had an apparently complete resection of 
their cancer and 12 patients did not. The reasons for in- 
complete resection included positive margins (7 patients), 
discovery of diffuse peritoneal seeding (2 patients), and 
liver metastases plus positive margins (2 patients). In ad- 
dition, one patient had no tumor seen on chest roentgen- 
ogram before irradiation but subsequently was found to 
have lung metastases on preoperative chest film. 

The postoperative complications for the 23 patients are 
listed in Table 1. There was one postoperative death (4.3%) 
secondary to sepsis and diffuse intravascular coagulation 
(DIC) in a patient who had an incomplete resection of 
rectal cancer. Three patients required a second operation 
for a complication; two procedures were intra-abdominal 
and one was a transurethral resection of the prostate for 
urinary retention. 

_ One patient had a late complication secondary to treat- 
ment: a small bowel obstruction at 4 months that required 
an exploratory laparotomy. 

The sites of disease recurrence or persistence for the 
two groups are given in Table 2. The patient who died 
after operation had positive margins and is included in 
the group with local persistence alone. There was no ap- 
parent relationship of preoperative irradiation dose to the 
likelihood of local recurrence or persistence over the range . 
of doses that was used. This is perhaps explained by the | 
observation that the patients with the more unfavorable 
lesions (those believed to be fixed to contiguous structures 
toward the end of treatment, i.e., at 4500 rad) often re- 
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Avectosigmoid. Doses were 4500-6000 rad at 170-200 rad 
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ceived a boost to a higher tumor dose. The sites of local 
recurrence or persistence are shown in Table 3. The pa- 
tient who had a recurrence in an inguinal node had not 
received elective inguinal node irradiation; the patient also 
had a presacral recurrence and distant metastasis. 

The rates of 5-year absolute and determinate survival 
are shown in Table 4. One patient with a B2 lesion that 
was completely excised died of intercurrent disease 22 
months after treatment and is excluded from the 5-year 
determinate survival calculation. The patient with the C2 
lesion that was completely excised who survived over 5 
years subsequently had recurrent disease in the presacral 
space and in the lung 7 years after treatment and is cur- 
rently alive with disease at 8 years. The remaining 5-year 
survivor died of intercurrent disease 6.5 years after treat- 
ment. 


Discussion 


The reported results of combined preoperative irradia- 
tion and surgery for localized, unresectable adenocarci- 
noma of the rectum are quite varied.®!! Stevens et al.® 
reported 40 patients with inoperable rectal carcinomas 
treated at the University of Oregon; 35 patients had lesions 
that were unresectable due to fixation, three patients were 
medically inoperable, and two patients had a simultaneous 
second malignancy. The radiation doses were 3900-7000 
rad at 800-900 rad per week, with all but three patients 
receiving 5000-6200 rad. The 5-year disease-free survival 
rate for the 40 patients (with 34 patients observed for a 
minimum of 5 years) was 12%. Three of 18 patients (17%) 
who had resection of their lesions were alive and disease- 


‘free at 3.5, 7, and 7 years after treatment. 


Dosoretz et al.’ reported 25 patients evaluated at the 
Massachusetts General Hospital with unresectable (21 
patients) or borderline resectable (4 patients) adenocar- 


cinomas of the rectum who were treated with preoperative — 


irradiation and surgery. Five patients (20%) had surgical 
exploration before radiation therapy. Doses were 4000- 
5200 rad at 180-200 rad per fraction. The actuarial 5- 
year survival rate was 28% for the entire group and 43% 
for those who had a complete resection. However, at 6 
years, the actuarial survival rate for those who had a com- 
plete resection was 26%. 

Emami et al.* reported a study at Tufts University of 
44 patients with locally advanced, unresectable colorectal 
cancers of whom 18 (41%) had surgical exploration before 
radiation therapy. Four patients had lesions in the sigmoid 
colon, one patient had a lesion in the transverse colon, 
and the remaining patients had lesions in the rectum and 


per fraction, with 41 of 44 patients receiving 4500-5000 
rad. The 3-year survival rate for the entire group was 41%, 
and 18 of 26 patients (69%) who had a complete resection 
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TABLE 3. Sites of Local Recurrence or Persistence 


Group 

Complete Incomplete 

Site Resection* Resectionf 
Presacral 4 2 
Pelvic sidewall 1 0 
Perineum 2 l 
Bladder 0 2 
Inguinal node 0 l 
Pelvis (site unspecified) l 4 


* 8 sites in 6 patients, 
+ 10 sites in 10 patients. 


were alive and disease-free at 3 or more years from treat- 
ment (9 patients at more than 5 years). 

The results from these three studies and our data are 
summarized in Table 5. The doses of radiation and the 
dose per fraction used at the four institutions were similar, 
so it is likely that some of the differences in the results 
may be explained by the definition of “unresectable” and, 
in particular, by what is considered to represent tumor 
fixation.’ At the University of Florida, lesions that are 
“tethered” (diminished mobility but not absolutely fixed) 
or “borderline resectable” are considered to be clinically 
resectable and are not included in this study. Inclusion 
of these cancers in the group of lesions that are clinically 
unresectable would be expected to artificially enhance the 
results of treatment in both groups of patients. 

The prognosis for patients treated with preoperative 
irradiation and surgery for clinically unresectable rectal 
cancer is poor. A substantial proportion of these patients 
have disease that remains unresectable after radiation 
therapy, and a large number of those patients who have 
a complete resection will develop a local recurrence and/ 
or distant metastasis. On the other hand, the likelihood 
of local control and long-term survival is essentially zero 
with surgery alone; therefore, we continue to recommend 
preoperative irradiation and surgery for patients with lo- 
cally advanced, unresectable rectal adenocarcinoma. Pre- 
liminary information from the Massachusetts General 
Hospital shows an improvement in the rate of local control 
and survival with the use of preoperative external beam 
irradiation, resection, and an intraoperative electron beam 


TABLE 4. Number of Patients with 5-year Survival Free of Disease 


Absolute Determinate 
Group Stage Survival Survival 
Complete resection B2 i/6 1/5 
C2 1/5* 1/5 
Total complete resection 2/11 (18%) 2/10 (20%) 
Incomplete resection —- 0/12 0/12 
Total — 2/23 (9%) 2/22 (9%) 


* Recurrence in the pelvis and lung at 7 years. 
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TABLE $. Summary of Reported Studies of Unresectable Rectal Adenocarcinoma Treated with Preoperative Radiation Therapy and Surgery 


Minimum No. of 
Study Follow-up Patients 
University of Oregon® Not stated 35 
Massachusetts General Hospital’ 3.5 years 25 
Tufts? Not stated 44 
University of Florida 5 years 23 


* Includes unspecified number of patients with positive margins. 
+ 7 of 9 patients had tumor at surgical margins. 
t For overall group of 40 patients (see text). 


boost, as compared with historical controls treated with 
preoperative external beam irradiation and surgery.”"! 

Currently, patients who have locally advanced, unre- 
sectable rectal adenocarcinomas are treated to 4500 rad 
over 25 fractions (5 weeks) using a four-field box tech- 
nique.'? If the lesion appears to be resectable at this point, 
then the patient is operated on 4-6 weeks after radiation 
therapy. If the lesion still appears to be fixed, the total 
dose is increased to 5500-6000 rad at 180 rad per fraction 
with 17 MV x-rays using a three-field technique (posterior 
field and two wedged lateral fields). Patients that initially 
have extension of the tumor to the bladder and/or prostate 
are probably best managed by en bloc resection of those 
structures in conjunction with the rectal lesion after pre- 
operative irradiation. 
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Nonparasitic Cysts of the Liver 


The Case for Conservative Surgical Management 





D. E. M. LITWIN, M.D., F.R.C.S.(C.) 
: B. LANGER, M.D., 


The recommended treatment for nonparasitic hepatic cysts 
(NPHC) has been either resection or drainage into a Roux loop 
of jejunum. From 1970-1984 a more conservative approach to 
NPHC was adopted in 22 patients with large symptomatic cysts. 
Seventeen patients were treated with simple unroofing without 
complication. By comparison, two of three patients treated by 
Roux-en-Y drainage developed infected hepatic cysts that re- 
quired subsequent surgical drainage. Patients treated ‘by external 
drainage without unroofing or hepatic resection had either cyst 
recurrence or complications. In conclusion, wide unroofing i is the 
treatment of choice for NPHC even when the cyst fluid i is bile 
stained. 


ONPARASITIC CYSTIC DISEASE of the liver is be- 
coming more frequently recognized with the 
advent of noninvasive imaging procedures such 

as ultrasound and computed tomography (CT) scan (see 
Fig. 1). Nonparasitic hepatic cysts (NPHC) may be either 


_ congenital or acquired. Acquired cysts are relatively un- 


common and may be either neoplastic, traumatic, or in- 
flammatory. Congenital cysts are more common, may be 
single or multiple, and vary in size. They occur more fre- 
quently in women, are usually found in the right lobe of 
the liver, and present with symptoms in adulthood. The 
cysts usually contain clear or serous fluid and are lined 
by a single cell layer of biliary tract epithelium. Bile stain- 
ing of the cyst fluid suggests communication with the bil- 
lary tree. 

Most congenital cysts are asymptomatic and require 
no treatment. A very large cyst or significant symptoms 
are indications for operation. The procedure usually rec- 
ommended is total removal of the symptomatic hepatic 
cyst by either enucleation or hepatic resection,!~ or if the 
cyst contents are bile-stained, internal drainage into a 
Roux-en-Y limb of jejunum.?** The morbidity and mor- 
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tality rates of these procedures, however, may be signifi- 
cant. 

A more conservative approach to the symptomatic he- 
patic cyst has been used at Toronto General Hospital from 
1970-1984. The majority of patients who required op- 
eration had wide unroofing of the cyst with or without 
external drainage. We report our experience with 22 pa- 
tients to compare our conservative approach to more ag- 
gressive conventional surgical treatment reported in the 
literature. 


Materials and Methods 


Between 1970 and 1984, 22 patients with NPHC were 
treated surgically at Toronto General Hospital. During 
this period, many more patients with small asymptomatic 
cysts discovered by imaging or at operation were seen and 
were neither treated nor followed. There were an addi- 
tional 19 patients seen during this period with polycystic 
kidney disease who also had hepatic cysts, none of which 
required treatment. The 22 patients who were surgically 
treated and did not have polycystic disease in other organs 
were studied. 

The study comprised seven men and 15 women aged 
25-85 years (mean: 59 years). In all but two patients, the 
cysts were symptomatic and required surgery because of 
abdominal pain, abdominal mass, or jaundice. The in- 
cidence of presenting signs and symptoms is shown in 
Table 1. Pain, most common in the right upper quadrant 
or epigastrium, ranged from mild to severe, and usually 
lasted more than 3 months. Sudden severe pain in one 
patient was caused by acute hemorrhage into a solitary 
cyst. A mass in the right upper quadrant or epigastrium 
was noted in most patients. Painless jaundice was present 
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FIG. 1. Typical CT image of a simple cyst located in the right lobe. 


in one patient. Two patients were asymptomatic; in one 
patient, a 15-cm cyst of the liver was found incidentally 
at laparotomy for acute cholecystitis, and in the second 
patient, a 6-cm cyst of the liver was discovered during the 
investigation of malaise. This patient had a positive Casoni 
test and was operated on for suspected hydatid disease. 

The results of routine laboratory tests are shown in 
Table 2. Jaundice and corresponding elevated hyperbili- 
rubinemia occurred in only one patient. Liver enzyme 
abnormalities were mild when present. The serum cre- 
atinine level was mildly elevated in two elderly patients. 

Cysts were solitary in 13 patients (59%). In nine patients 
(41%), one or more small cysts were present, in addition 
to the large cyst believed to be responsible for the patient’s 
symptoms. The main cyst was present in the right lobe 
in 18 patients (82%) and in the left lobe in four patients 
(18%). Cyst size ranged from 6-28 cm (mean: 15 cm). 
The average fluid volume of eight cysts, which was 
measured during operation, was 3,540 mL (range: 
800-8,000 mL). 

Care was taken in all patients to differentiate these sim- 
ple cysts from hydatid cystic disease of the liver by means 
of history, serology, and imaging techniques that dem- 
onstrate features of parasitic disease, and gross appearance 
at the time of operation. Our experience with hepatic hy- 
datid disease has been published previously. ’ 


TABLE 1. Clinical Presentation 





No. of 
Patients (%) 


Presenting Signs and 
Symptoms 





Abdominal pain 17 ( 
Abdominal mass 16 ( 
Weight loss 5 ( 
Nausea, vomiting 3 ( 
Jaundice 1 ( 
Asymptomatic 2 
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TABLE 2. Presenting Laboratory Results 





No. of Patients 








Normal Elevated Not Done 
Liver Function Tests 
Bilirubin 15 4 3 
Alkaline phosphatase 12 8 2 
SGOT 14 6 2 
Creatinine 20 2 — 
Treatment 


Twenty-three operations were done in 22 patients. One 
patient required reoperation due to recurrent cystic dis- 
ease. The operative approach was determined by the lo- 
cation of the cyst. The approach was abdominal in 21 
patients and thoracoabdominal in two patients with large 
cysts located in the posterior segment of the right lobe. 

Surgical management included wide unroofing in 17 
patients, simple external drainage in two patients, internal 
drainage into a Roux loop of jejunum in three patients, 
and hepatic resection in one patient (see Table 3). 

The type of operation was determined in part by the 
contents of the cyst (Table 3). If the cyst contents were 
clear or contained old or new blood, the cyst was unroofed 
(14 patients), with removal of as much of the cyst wall as 
was necessary to establish a wide opening for adequate 
drainage. After this, the edge of cyst cavity and adjacent 
liver were oversewn with a running absorbable suture to 
achieve hemostasis and to control any bile leakage at the 
edge of the cyst. If contiguous cysts were present they 
were unroofed into the largest cavity and the edges ov- 
ersewn if necessary. Other cysts were unroofed if they 
were large, or aspirated if they were small. External drain- 
age with a Penrose or red rubber drain was done in five 
of these patients, and in nine patients drainage was not 
used. In one patient drainage and tube cystostomy was 
performed without unroofing. 

In the six patients whose cyst fluid was bile stained, 
seven operations were done. Wide unroofing was per- 
formed in three patients, which was followed by a close 
visual search for biliary radicals in the wall of the cyst. If 
bile leakage could be identified, the small biliary ductules 


TABLE 3. Comparison of Cyst Characteristics 
with Operation Selected in our Study 





Operations (Complications) 





Cyst External Roux 
Characteristics Unroofing drainage loop Resection 
Clear or blood-tinged, 
N= 15 14 l 
Bile-stained, N = 6 3 LEL) 3 (2) 


Papillary lined 
(carcinoma), N= | 1 (1) 
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were oversewn, and external drainage of the residual cyst 
cavity was done. Drainage by tube cystostomy without 
wide unroofing was done in one patient early in the study 
with subsequent recurrence of the cyst 6 months later. 
A Internal drainage into a Roux-en-Y limb of jejunum was 
subsequently performed. Internal drainage into a Roux- 
en-Y jejunal limb was the primary treatment in two ad- 
ditional patients with bile-stained fluid. 

In one patient, a large solitary cyst of the right hepatic 
lobe was discovered on unroofing to have a frond-like 
proliferative lining, which on frozen section proved to be 
a papillary cystadenocarcinoma. Right hepatic lobectomy 
was then performed. 


Results 


There were no operative deaths. Those patients who 
had wide unroofing had no significant complications (Ta- 
ble 3) and no significant cyst recurrence. Of those 14 pa- 


_* tients with clear or blood-tinged fluid treated by wide un- 


roofing, five patients were externally drained and nine 
patients were not. All drained minimal amounts of sero- 
sanguinous fluid and the drains were withdrawn early in 
the postoperative period. This group included one patient 
who had an acute hemorrhage into a cyst that caused a 
fall in hemoglobin to 9.6 mg/dL. External drains were 
placed in three patients with bile-stained cyst contents 
treated by wide unroofing. In two of these patients, com- 
municating biliary ductules at the edge or base of the re- 
sidual cyst cavity were oversewn. Bile drainage was min- 
imal in two patients. In one patient it persisted for 2 weeks, 
and then stopped spontaneously. 
\ The follow-up period ranged from 1-4 years (mean: 2 
years) in 14 of 17 patients who had wide unroofing. All 
14 patients are clinically well and did not have abnormal 
findings on physical examination. Confirmation of oblit- 
eration of the cyst cavity by imaging techniques or at lap- 
arotomy occurred in 11 of 14 patients. Nine patients have 
no evidence of a residual cyst cavity and two patients 
have small persistent asymptomatic cysts. One patient has 
a small residual cyst cavity of 1.5 X 2.0 cm (originally 8 
X 8 cm) on ultrasound. Fhe other patient has numerous 
small cystic lesions in both right and left lobes, similar to 
the preoperative appearance but with no symptoms 3 years 
after operation. 

Complications and cyst recurrence that require reop- 
eration did not occur in patients treated by unroofing with 


or without drainage (see Fig. 2). External drainage without. 


unroofing was done in two patients. One patient with bile- 
stained cyst fluid had prolonged bile drainage (8 weeks) 
and a subsequent recurrent symptomatic cyst that re- 
‘quired reoperation (see below). The other patient had no 
early complications but was lost to follow-up. 
Roux-en-Y jejunal drainage was used to treat three pa- 
tients with bile-stained cyst fluid. One of these patients 
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22 Patients with NPHC 


Wide Unroofing External Roux Loop Resection 
(17) Drainage (2) (1) 
o | 
No Further Recurrence No Further 
Surgery (1) Roux Surgery 
Loop 


Reoperation (2) 
Abscess-——Wide 
Unroofing 
External 
Drainage 


Reoperation (1) 

Infection 

Bile Drainage—Partial 
Hepatic Resection 


Fic. 2. Fate of 22 patients with NPHC. Number in parenthesis represents 
the total number of patients in each group. 


had a persistent cyst after simple drainage and tube cys- 
tostomy. Only one internal drainage procedure was un- 
complicated. The other two patients had sepsis and re- 
quired reoperation 12 days and 5 months, respectively, 
after the initial surgery, and in both patients the cyst cavity 
contained frank pus. In one patient the cyst enterostomy 
had closed. Treatment consisted of removal of the Roux 
limb, unroofing of the cyst, and adequate external drainage 
of the cavity. Both patients had prolonged external drain- 
age of purulent material and bile for several months. One 
patient eventually required a partial hepatic resection for 
persistent infection and a biliary-cutaneous fistula. Only 
one patient who had Roux-en-Y internal drainage had no 
complications and no evidence of recurrence 5 years after 
operation. 

Right hepatic lobectomy in the patient with cystade- 
nocarcinoma was complicated by intraoperative bleeding 
and prolonged drainage from the drain site, but eventually 
resulted in good recovery. 


Discussion 


It is likely that congenital liver cysts result from aberrant 
biliary ducts formed during embryonic development. 
These usually remain small and asymptomatic; however, 
some slowly enlarge with time and may produce chronic 
symptoms as a result of capsular stretching.*® Other less 
common methods of presentation include acute hemor- 
rhage,” cyst rupture,'° jaundice,'!!* torsion of a pedun- 
culated cyst,” or infection.'* These cysts may be solitary, 
multiple, or part of polycystic liver and kidney disease. 

Asymptomatic congenital hepatic cysts require no 
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treatment if the diagnosis is certain. They must be-differ- 
entiated from parasitic cysts, cystadenoma, cystadeno- 
carcinoma, traumatic cysts, and abscesses. Atypical fea- 
tures such as septations, solid elements, irregularity, 
thickening, or calcification of the cyst wall suggest some 
other disease process and require careful investigation.!?° 
A high index of suspicion for hydatid disease is required, 
particularly in patients from endemic areas.’ 

Symptomatic cysts require definitive therapy but there 
is no agreement regarding the best surgical treatment. To- 
tal excision of the cyst by enucleation or by hepatic re- 
section has been considered by many to be the treatment 
of choice. Enucleation may be relatively atraumatic if 
a plane of cleavage exists between the hepatic cyst and 
the liver. However, this procedure may be difficult, par- 
ticularly if the cyst is extremely large, and may lead to 
transection of biliary radicals and large blood vessels that 
run along the cyst wall. Hepatic resection is a major op- 
eration with potentially significant morbidity and mor- 
tality rates, unless the cyst is either pedunculated or small 
and peripheral, and therefore amenable to wedge excision. 
Wide unroofing has been regarded a surgical option only 
in those patients in whom cyst excision is contraindicated. 
This more conservative procedure has been used as de- 
finitive treatment,'*'’ and these reports suggest it results 
in fewer complications than total excision of the cyst or 
hepatic resection. The major objection to wide unroofing 
has been the belief that any procedure other than total 
cyst excision would be associated with a high recurrence 
rate.'* Our study confirms that the procedure is safe and 
is associated with few complications or recurrences. We 
have demonstrated lack of recurrence in‘ nine of the 11 
patients (82%) who had unroofing. One patient has a small 
residual cyst that has not changed radiologically in 3 years 
after surgery, and another patient continues to have mul- 
tiple small cysts on follow-up ultrasound examination, 
but remains asymptomatic. 

Other forms of therapy have been recommended. Sim- 
ple incision and drainage by tube cystostomy would be 
expected to have a very high incidence of cyst recurrence. 
This is confirmed in the literature!’ and by our own ex- 
perience. 

Internal drainage into a Roux-en-Y limb of jejunum 
has been recommended when the contents are bile 
stained.**° However, two of the three internal drainage 
procedures performed in our study were complicated by 
sepsis when the previously sterile hepatic cyst became in- 
fected with enteric organisms after operation. 

In contrast, those patients with bile-stained fluid who 
were treated by unroofing, the oversewing of ductal con- 
nections and external drainage had an uneventful recov- 
ery. Symptomatic recurrent cystic disease has not occurred 
in patients in our study. However, if one is to use this 
conservative surgical approach to these lesions, one must 
be wary of any cyst that is irregular, papillary, or contains 
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solid elements. If a suspicious cyst lining is present, biopsy 
and frozen section should be done. If a localized malig- 
nancy is found, hepatic resection remains the treatment 
of choice. '® 


Conclusions 


It is concluded that wide unroofing with or without 
external drainage is the treatment of choice for symptom- 
atic simple liver cysts, and can be expected to achieve 
safe, effective decompression of the cysts with a low rate 
of recurrence in long-term follow-up. If the cyst fluid is 
bile-stained, unroofing, oversewing of biliary radicles, and 
external drainage is the recommended surgical treatment, 
even though temporary bile drainage may occur. In our 
experience Roux-en-Y drainage of these lesions is often 
followed by sepsis, presumably because of the introduction 
of bowel organisms into a previously sterile area. Careful 
examination and biopsy of unusual cyst wall elements at 
operation is important to determine if a tumor is present 
that requires more extensive surgery. 
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CEFOTAN” (cefotetan disodium) is an ideal agent 

in the treatment of intra-abdominal infections due to 
susceptible pathogens including Bacteroides species 
such as B fragilis, but not B distasonis, B ovatus, or 

B thetaiotaomicron. 

As active as cefoxitin against Bacteroides fragilis— 
the most common anaerobe in intra-abdominal sepsis! — 
CEFOTAN provides superior gram-negative coverage 
and is particularly active against Escherichia coli and 
other common gram-negative pathogens. 
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to cefoxitin in activity 
against B fragilis | 








In vitro activity* against B fragilis 
MIC (ug/ml) 


Investigator No. of Strains CEFOTAN Cefoxitin 


*In vitro activity does not necessarily correlate with in vivo effectiveness. 
tFor cefoxitin, 388 strains were studied. 


CEFOTAN has 

superior activity against 
the common l 
gram-negative organisms 


Comparison of in vitro activity against common gram-negative bacteria’ 
MIC (ug/ml) 


Organism No. of Strains CEFOTAN Cefoxitin 


© 1986 ICI Americas Inc 








Investigators: Ayers LW, Jones RN, Barry AL, et alí 





+ 


CEFOTAN has a half-life of 3 to 4.6 hours— 

more than 3 times that of cefoxitin? And CEFOTAN 
sustains effective plasma concentrations for 

12 hours” This outstanding pharmacokinetic profile 
permits twice-daily dosing in treatment and 
single-dose prophylaxis. 


CEFOTAN—effective 
twice-daily treatment 
and single-dose 


prophylaxis 








O In US clinical studies of intra-abdominal infections, 
CEFOTAN demonstrated a clinical cure rate of 96%* 


O In prophylaxis, CEFOTAN provides single-dose 
protection—even in delayed or prolonged procedures 


Clinical success* in abdominal surgical prophylaxis? 


Biliary tract 


Colorectal’ 





*Clinical success is defined as no signs or symptoms of intra-abdominal Investigators: Fabian T, Zellner S, Jagelman D, et al? 
or postoperative wound infection during the hospital stay and tColorectal procedures were performed without 
follow-up period of seven to ten days postdischarge. benefit of preoperative oral bowel prep. 
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Total cost/day $41.20 $74.40 
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Savings with CEFOTAN 45 % 





* Maximum daily dose should not exceed 6 g. In patients with renal impairment, dosage adjustment Is necessary. (Consult brief summary.) 

'In prophylaxis, CEFOTAN is administered 30 to 60 minutes prior to surgery or, in patients undergoing cesarean section, as soon as the umbilical 
cord is clamped. 
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’Minimum overall costs of supplies and labor for antibiotic preparation and administration. 


0 Single-dose prophylaxis can save 63% when 
compared with cefoxitin’ 


o CEFOTAN has a proven record of safety’ 
Adverse events are generally few and similar to those seen with 
first-generation cephalosporins. 
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CEFOTAN.. 


cefotetan disodium 


For intravenous 0? intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE l 
TREATMENT: CEFOTAN® (cefotetan disodium) is indicated for the therapeutic treatment of the 
following infections when caused by susceptible strains of the designated organisms: 


Urinary tract infectlons caused by E coli, Klebsieila species (including K pneumoniae), Proteus 
mirabilis and Proteus sp (which may include the organisms now called Proteus vulgaris, Providencia 
rettgeri, and Morganella morganii). 


Lower respiratory tract Infections caused by Streptococcus pneumoniae (formerly D pneumoniae), 
Phe aureus (penicillinase- and nonpenicillinase producing strains), Haemophilus 

A (including ampiciltin-resistant strains), Klebsiella species (including K pneumoniae), 

and E coji. 


Skin and skin structure Infections caused by Staphylococcus aureus (penicillinase- and nonpenicil- 
linase-producing strains), Staphylococcus epidermidis," Streptococcus pyogenes and Streptococcus 
species (excluding enterococci), and E coli, 


Gynecologic Infections caused by Staphylococcus aureus’ {including penicillinase- and nonpenicit- 
linase-producing strains), Staphylococcus epidermidis, * Streptococcus species lexuans entero- 
cocci), £ coli, Proteus mirabilis, Neisseria gonorrhoeae, Bacteroides species (excluding 8 distasonis, 
B ovatus, B thetaiotaomicron), Fusobacterium soecies,' and gram-positive anaerobic cocci (including 
Peptococcus and Peptostreptococcus species’). 


intra-abdominal intectlons caused by £ coli, Klebsiella species (including X pneumoniae’), Strepto- 
coccus species (excluding enterococci), and Bacteroides species {excluding B distasonis, B ovatus, 
B thetaiotaomicron). 


Bone and joint infections caused by Staphylococcus aureus.! 
“NOTE: Some strains of Staphylococcus epidermidis are resistant to cefotetan. 
‘Efficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence of certain 
postoperative infections in patients undergoing surgical procedures that are classified as clean 
contaminated or potentially contaminated (eg, cesarean section, abdominal or vaginal hysterectomy, 
transurethral surgery biliary tract surgery, and gastrointestinal surgery). 

The prophylactic dose of CEFOTAN should be administered 30 to 60 minutes prior to surgery. In 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 
clamping of the umbilical cord. 

__ If there are signs and symptoms of infection, specimens for culture should be obtained for 
identification of the causative organism so that appropriate therapeutic measures may be initiated. 


CONTRAINDICATIONS 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics. 


WARNINGS ; 
Before therapy with CEFOTAN Is instituted, careful Inquiry should be made to determine whether the 
patient has had previous ald ean tiny reactions to cefotetan disodium, cephalosporins, 
penicillins, or other drugs. This product should be given catitiously to penicillin-sensitive patients. 
Antibiotics should be administered with caution to any a who has demonstrated same form ol 
allergy, particularly to drugs. I! an allergic reaction to CEFOTAN occurs, discontinue the drug. 
Serious acute hypersensitivity reactions may require ape tal and other emergency measures. 

Pseudomembranous colitis has heen reported with the use of cephalosporins (and other broad- 
Spectrum antibiotics); therefore, it is importam to consider its diagnosis In patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one dea 
cause of antibiotic-associated colitis. Cholestyramine and colestipal resins have been shown to bind 
the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis Is not 
relieved by drug discontinuance, or when it is severe, oral vancomycin is the treatment of choice for 
le asocii pseudomembranous colitis produced by C difficile. Other causes should also be 
considered. 


PRECAUTIONS À 
GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. If superinfection 
does occur during therapy, appropriate measures should be taken. 

In common with many other broad-spectrum antibiotics, CEFOTAN may be associated with a fall in 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- 
tional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. ee nav 

CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
characterized by pray sweating, headache, and tachycardia may occur when alcoho! (beer, wine, 
etc) is ingested within 72 hours after CEFOTAN administration. Patients should be cautioned about the 
ingestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: if CEFOTAN and an aminoglycoside are used concomitantly, renal function 
should be carefully monitored, especially if higher ceca of the aminoglycoside are to be adminis- 
tered or if therapy is prolonged, because of the potential nephrotoxicity and ototoxicity of aminaglyco- 


side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN was given alone, 


it is possible that nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in urine may occur 
with Benedict's or Fehling’s solution. 

As with other cephalosporins, high concentrations of cefotetan may interfere with measurement of 
serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of 
Creatinine reported. | Mag i 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 
animals have not been performed to evaluate carcinogenic potential, no mutagenic potential of 
cefotetan was found in standard laboratory tests. , 

Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of 
500 mg/kg/day. (approx 8-16 times the usual adult human dose) on days 6-35 of life (thought to be 
developmentally analogous to late childhood and prepuberty in humans) resulted în reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected cells included spermatogo- 
nia and spermatocytes; Sertoli and Leydig cells were unaffected. Incidence and seventy of lesions 
were dose-dependent; at 120 mg/kg/day lapse 2-4 times the usual human dose), only 1 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesions have been 
observed in experiments of comparable design with other methylthiotetrazole-containing antibiotics 
and impaired fertility has been reported, particularly at high dose levels. No testicular effects were 
observed in 7-week-oid rats treated with up to 1000 mg/kg/day SC for 5 weeks, or in infant dogs, 

{3 weeks oid) that received up to 300 mg/kg/day IV for 5 weeks. The relevance of these findings to 
humans is unknown. . i 


USAGE IN PREGNANCY: Pregnancy Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 


- fertility or harm to the fetus due to cefotetan. There are, however, no adequate and well-controlled 


studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only if clearly needed. 


CEFOTAN® (celotetan disodium) 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations. 
Caution should be exercised when cefotetan is administered to a nursing woman. i 


PEDIATRIC USE: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS , 
In clinical studies the following adverse effects were considered related to CEFOTAN therapy. 


Gastrointestinal symptoms occurred in 1.5 percent of patients; the most frequent were diarrhea (1 in 
80) and nausea {11n 700). ' 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
(1 in 200), positive direct Coombs’ test (1 in 250), and thrombocytosis (1 in 300). 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included a rise in SGPT (1 in 150), 
SGOT: (1 in 300), alkaline phosphatase (1 in 700}, and LDH {1 in 700). ' 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash (1 in 150) and 
itching (1 in 700). ' 

Local effects were reported in less than one percent of patients and included phlebitis at the site of 
injection {1 in 300), and discomfort {1 in 500). ' - $ 


DOSAGE AND ADMINISTRATION , , 

TREATMENT: The usual adult dosage is {or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. 


GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of Infection Daily Bose Frequency and Route 
Urinary Tract 1-4 grams 500 mg every 12 hours IV or IM 
1 or 2 g every 24 hours IV or IM 
1 or 2 g every 12 hours IV or IM 
Other Sites 2-4 grams 1 or 2 g every 12 hours IV or IM 
Severe 4 grams 2g every 12 hours IV 
Life-Threatening 6* grams 3 g every 12 hours IV 


*Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To prevent postoperative infection in clean contaminated or potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
30 to 60 minutes prior to surgery. In eeu undergoing cesarean section, the dose should be 
administered as soon as the umbilical cord is clamped. f 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
employed. The following dosage guidelines may be used. 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance f ae 


mL/min Dose Frequency 
>30 Usual Recommended Dose* Every 12 hours 

10-30 Usual Recommended Dose* Every 24 hours 
<10 Usual Recommended Dose* Every 48 hours 


* Dose determined by the type and severity of infection, ‘and susceptibility of the causative organism. 


Cefotetan is dialyzable and it is recommended that for patients undergoing intermittent hemodialy- 
sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis. 


HOW SUPPLIED 

CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration. The 1g 
dose is available in 10 mL and 100 mL vials, and the 2 g dose is available in 20 mL and 100 mL vials. 
The vials should not be stored at temperatures above 22°C and should be protected from light. 

1 ġ in 10 mL vial NoE 0038-0376-1 ; i 

2 g in 20 mL vial (NDC 0038-0377-20 

1 g in 100 mL vial {NDC 0038-0376-1 i 

2g in 100 mL vial {NDC 0038-0377-21 
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INCURABLE. 


Weve made significant progress against most forms of cancer. 
P But, as far as many people are concerned, cancer is still a fatal 

isease. 

There are nearly three million people who would disagree. People 
who have had cancer and are now cured. 

For certain forms of cancer, the progress we’ve made is nothing 
short of miraculous. 

With early detection and prompt treatment, the survival rate for 
Hodgkin's disease can be as high as 74%. Childhood leukemia: as 
high as 65%. Colon and rectal cancer: as high as 75%. Breast cancer: 
as high as 90%. 

Today, one in every two people who get 
cancer will survive. 
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T-Lymphocyte Subsets in Renal Allograft Recipients 
Treated with Cyclosporine and Azathioprine 





BAUER E. SUMPIO, M.D., PH.D. 


Thirty-nine renal allograft recipients were prospectively studied 


JOHN M. DWYER, M.D., PH.D. 


to determine the quantitative effects of different immuno- | 


suppression protocols on T-cell subsets (total lymphocytes [T3], 
helper/inducer [T4] and suppressor/cytotoxic [T8]). Eighteen 


. patients were initially immunosuppressed with only azathioprine 


and prednisone but required subsequent treatment for rejection 


by the addition of antithymocyte globulin (ATG) (Upjohn, Kala- . 


mazoo, MI) or conversion to cyclosporine. Three of these patients 
had ATG-resistant rejections and were treated with the mono- 
clonal antibody ORTHO OKT3 (ORTHO Pharmaceuticals, 
Raritan, NJ). Twenty-one patients were treated only with cyclo- 
sporine and prednisone. Plasma levels of cyclosporine, as deter- 
mined by high-performance liquid chromatography, were kept 
in the range of 50-100 ng/mL (mean: 78.1 + 52.1). One patient 
had a lymphoma, two patients had failed grafts, and three patients 
converted their cytomegalovirus titers. The results demonstrate 
that the immunosuppressive agents, azathioprine, prednisone, 
and cyclosporine, have an additive effect in depressing the T- 
lymphocytes and their subsets. In addition, ATG and cyclosporine 
had a more selective ablation of the T4 subset, resulting in a 
reversal of the T4/T8 ratios. This depression was independent 
of the plasma level of cyclosporine. Finally, the pan T-cell mono- 


‘clonal antibody OKT3 led to severe depletion of all T-cell subsets 


olds 7 


but resulted in a normal T4/T8 ratio. In conclusion, immuno- 
suppressive agents have a variable effect on T-lymphocytes and 
their subsets that cannot be adequately characterized by the T4/ 
T8 ratio alone, but which should be quantitatively assessed by 
examining all subsets. 


OST OF THE currently used immunosuppression 
protocols were developed empirically in the - 


context of clinical practice.'? Despite the 
nonspecific nature of the drugs used, allograft survival 
rates have steadily improved. One major limitation of 


current immunosuppressive treatment, however, is the _ 


inability to adequately assess their effects on patients ex- 
cept by clinical outcome. Thus, rejection has been the 
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only reliable indication of insufficient suppression and 
infection the only measure of oversuppression. 

Since the immune response is regulated by subsets of 
T-lymphocytes that can either suppress or augment hu- 
moral and cellular immunity, a quantitative assessment 
of these cells may allow more accurate regulation of 1m- 
munosuppression. However, important changes in one 
or more of these subsets may go undetected if they 
are not individually monitored. The availability of 
monoclonal antibodies that recognize various T-cell 
populations*> has provided a new means by which to not 
only elucidate mechanisms of actions of immune drugs 
and to investigate the behavior of these subsets during 
stable renal function and rejection episodes but also to 
modify certain lymphocyte subsets. 

We quantitatively analyzed the peripheral blood dis- 
tribution of various T-lymphocyte subpopulations in a 
group of kidney allograft recipients who were immuno- 
suppressed with either cyclosporine and prednisone or 
azathioprine and prednisone. Rejection was treated with 
antithymocyte globulin (ATG) (Upjohn, Kalamazoo, MI) 
or the monoclonal antibody OKT3 (ORTHO Pharma- 
ceuticals, Raritan, NJ). The use of T-lymphocyte subsets 
as a monitor of the degree of immunosuppression was a 
useful adjunct in the management of the allograft recip- 
ient; however, one must take into consideration all 
changes in T-lymphocyte subsets and not rely on the T4/ 
T8 ratio alone. 


Methods 


Weekly peripheral blood T-cell subsets were analyzed 
in 39 recipients of renal allografts from cadavers (28 pa- 
tients) or mismatched related donors (11 patients), after 
transplantation and after any change in immunosuppres- 
sion regimens due to rejection or deterioration in renal 
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function confirmed on biopsy, by using the monoclonal 
antibodies OKT3, OKT4, and OKT8 (ORTHO Phar- 
maceuticals, Raritan, NJ). Each of these antibodies react 
with distinctive antigenic determinants on the cell surfaces 
of human leukocytes, allowing rapid measurement of total 
T-lymphocytes (OKT3), helper/inducer T-lymphocytes 
(OKT4), or suppressor/cytotoxic T-lymphocytes 
(OKT8). | | 


Patients on Azathioprine and Prednisone 


Eighteen patients were suppressed with azathioprine 
and prednisone after transplantation (Group 1). Azathio- 
prine (4 mg/kg) was administered on the day of transplant 
and then maintained at a dose of 2 mg/kg/d with adjust- 
ments to maintain the white blood count greater than 
3000/mm. Prednisone (4 mg/kg) was given on the day 
before transplant and the day of transplant, for 4 days 
after transplant at 2 mg/kg, and then gradual tapering to 
the maintenance dose of 15-20 mg/d by 1 month. Re- 
jection episodes were clinically diagnosed on the basis of 
a rising serum creatinine levels, fever, weight gain, hy- 
pertension, and transplant tenderness. In virtually every 
patient the diagnosis was confirmed by the aid of percu- 
taneous needle biopsies. All rejection episodes were treated 
with 1.5 g of 6-methyl prednisolone (Solu-medrol, Kala- 
mazoo, MI) over 3-5 days initially. If the rejection episode 
was not reversed, ATG at 20 mg/kg/d was given over 14- 
21 days. During ATG administration, the daily dosage of 
azathioprine and prednisone was reduced by one half. 
Fifteen of the 18 patients on azathioprine immuno- 
supression had a rejection episode that required treatment 
with steroid pulses and ATG (Group 2). 

After ATG treatment there were nine patients who ei- 
ther had persistent rejection or had another rejection ep- 
isode within 1 month and were switched to cyclosporine 
(6 mg/kg/d orally) and had azathioprine discontinued 
(Group 3). An additional three patients did not respond 
toa21 -day treatment with ATG and were treated instead 
with the monoclonal antibody OKT3 at 5 mg/d for 10 
days (Group 4). During OKT3 treatment the dosages of 
the other immunosuppressants were sharply reduced 
(prednisone, 0.25 mg/kg/d, cyclosporine, 1 mg/kg intra- 
venously or azathioprine, 25 mg/d). 


Patients I mmunosuppressed with Cyclosporine and Pred- 
nisone 


Twenty-one patients received cyclosporine and pred- 
nisone as immunosuppressive therapy after transplanta- 
tion (Group 5). Cyclosporine was given intravenously at 
6 mg/kg/d, beginning just before transplant and daily 
thereafter for 5 days. Cyclosporine was then given orally 
at 17.5 mg/kg/d, with adjustment dependent on serum 
creatinine and plasma cyclosporine levels. Trough plasma 


cyclosporine levels were determined by high-performance 
liquid chromatography (HPLC) and kept in the range of 
50-150 ng/mL (mean: 78.1 + 52.1).° Prednisone (3 mg/ 
kg) was given on the day of transplant then reduced to 2 
mg/kg/d for the next 4 days with subsequent gradual ta- 
pering to a maintenance dose of 15-20 mg/d. Six of the | 
21 patients had rejection episodes that were treated by 
the administration of three 500-mg pulses of 6- methyl 
prednisolone (Solu-medrol) over 3-5 days followed by a 
rapid steroid tapering to the prerejection dose. Three pa- 
tients with persistent rejection were treated with 14 days 
of ATG therapy, discontinuing cyclosporine and conver- 
sion to azathioprine. In this latter group of patients in- 
sufficient determinations of T-cell subsets were performed. 
and therefore were not compared with the other patient 
groups and were not included in this report. 


~ 


T-cell Subset Assay 


`~ 


Blood was collected in preservative-free heparin and = 
diluted 1:1 with Hanks balanced salt solution (HBSS) plus 
2% penicillin and streptomycin. Ten milliliters of the so- 
lution was underlayered with a Ficoll-Hypaque gradient 
and centrifuged at 400/g at 4 C for 45 minutes. The lym- 
phocyte-rich interface layer was drawn off and washed 
three times with HBSS and recentrifuged at 400/g at 4 € 
for 10 minutes. The washed mononuclear cells were re- 
suspended in nutrient media (RPMI 1640 [Grand Island 
Biological Co., Grand Island, NY] plus 2% penicillin and 
streptomycin plus 1% L-glutamine) with 15% pooled hu- 
man serum. Resuspension volume was based on | mL 
nutrient media per 10 mL starting blood volume. Lym- 
phocytes were then counted i in a Coulter counter and ad- f 
justed to 1 X 10° cells/mL nutrient media. ! 

Alliquots containing 1 X 10° lymphocytes were added 
to 0.4 mL of T-cell media (sterile phosphate buffer solution 
plus 5% fetal calf serum plus 2% penicillin and strepto- 
mycin) and 0.l-mL latex beads and incubated for 45 
minutes at 37 C in 5% CO, on a rocker platform. After 
incubation, 5 uL of each monoclonal antibody were 
added to the solution and the mixture was reincubated 
for 30 minutes at 4 C. The suspension was then washed 
three times with 5% fetal calf serum in HBSS, vortexed 
and centrifuged at 1000 rpm. After addition of the 
fluoresceinated indicator system (0.1 mL of 2M-FITC 
conjugate diluted 1:1 with 5% fetal calf serum in HBSS) 
(FITC = fluoresceinated isothiocyanate conjugated) the 
solution was incubated for 30 minutes on ice, and the 
stained cells were rewashed 3 times with 5% fetal calf 
serum in HBSS. At least 200 cells were read under both 
tungsten and fluorescent light sources. The absolute * 
number of cells in a subset was defined as the number of 
stained cells/uL, and the percentage of reactive cells in a 
subset was expressed as this number of stained cells di- 
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TABLE 1. T-Lymphocyte Subsets in Renal Allograft Recipients* 
No. of OKT4/OKT8 
Tests OKT3ł OKT4f OKT8+ Ratio 
Control 46 75.9 + 11.5 46.6+9.0 29.3 5.8 1.6 +0.4 
(920 + 410) (567 + 252) (358 + 172) 
Group ! 19 53.5 213.55 35.7 + 11.85 30.2 + 17.7 1.3+1.0 
(474 + 420)} (393 + 329)} (388 + 579) 
Group 2 10 39.3 + 16.74§ 19.8 + 15.348 25:2 4175 0.9+0.6 
(132 + 88)£§ (64 + 39)£§ (82 + 65)4§ 
Group 3 16 30.7 + 19.748 15.0 + 10.84§ 20.4 + 16.748 1.04 0.84§ 
(127 + 68)t§" (55 + 37)£8! (84 + 66)}§" 
Group 4 10 5.444.448 10.7 + 10.348 7.3+3.248 1.51.1 
(34 + 55)$§ (50 + 57)£§ (29 + 21)£§ 
Group 5 68 36.3 +21.74§ 18.5 + 12.44§ 16.7 + 10.94§ 1.3+0.9 
(452 + 669) (241 + 443)f (197 + 269) 


* Mean + SD of the percentage and absolute numbers of reactive T- 
lymphocyte cells in patients immunosuppressed after renal transplan- 
tation. Control = normal, nonuremic volunteers; Group 1 = patients 
treated with azathioprine and prednisone; Group 2 = patients treated 
with azathioprine who were treated with Solu-medrol and AIG during 
rejection episode; Group 3 = patients converted from azathioprine to 
cyclosporine for a rejection episode; Group 4 = patients treated with 
azathioprine who were treated with the monoclonal antibody OKT3 for 


vided by the total cells counted under tungsten light (ex- 
cluding latex bead ingestion cells) X 100. 


Results 


Table 1 shows the percentage and absolute numbers of 
T-lymphocyte subsets in normal subjects who are non- 
uremic and in renal transplant patients immunosup- 
pressed with azathioprine and cyclosporine. In normal, 
nonuremic controls the percentage of peripheral blood 
lymphocytes reactive with OKT3 is approximately 75.9 
+ 11.5% and the OK T4/OKTS8 ratio is 1.6 + 0.4, which 
correlates with the findings of others.’"'! In the patients 
treated with azathioprine (Group 1) the percentage and 
absolute number of OKT3 cells fell by 48% compared 
with controls. This was primarily at the expense of the 
OKT4 reactive cells, which also dropped significantly by 
31%, whereas the OK T8 cells remained unchanged com- 
pared with the controls. The OKT4/OKT8 ratio in Group 
1 was lower than control values, since both the OKT3 
and OKT4 cells decreased; however, this drop was not 
statistically significant. 

The addition of ATG during a rejection episode (Group 
2) led to a further depletion in the absolute number of all 
T-cells and T-cell subsets compared with both control 
and Group 1. However, only the percentage of OKT3 and 
OKT4 cells were lowered significantly, whereas the per- 
centage of OKT8 cells was unchanged compared with 
controls. The OK T4/OKTS8 ratio was reversed in this 
group, representing the greater fall in the number of OK T4 
cells compared with OK TS cells. Patients who were treated 
with azathioprine and were switched to cyclosporine 
(Group 3) also had a consistent depression of all the T- 
cell subsets (percentage and absolute number) compared 
with both the control group and Group 1 and Group 5. 


an ATG-resistant rejection; Group 5 = patients who were immunosup- 
pressed with cyclosporine and prednisone after renal transplantation. 
See “Methods” for details. 

t Percentage of reactive T-lymphocyte cells (absolute numbers of re- 
active T-lymphocyte cells). 

p > 0.05 compared with the control group. 

§ p> 0.05 compared with Group 1. 

5 > 0.05 compared with Group 5. 


The OKT4/OKTS8 ratio also remained reversed in Group 
3 because of the relatively greater decline in OKT4 levels 
compared with OKT8 levels. 

The three patients who received the monoclonal anti- 
body ORTHO OKT3 (Group 4) for resistant rejection 
episodes had sharp drops of both the percentage and ab- 
solute number of all T-cells and their subsets to almost 
undetectable levels, and this continued through the course 
of therapy with the monoclonal antibody. Despite these 
low OKT3 cell levels, measurement of the OK T4/OKT8 
ratios revealed a value similar to control values since the 
OKT4 and OKT8 cells were proportionately reduced. 

Patients immunosuppressed initially with cyclosporine 
(Group 5) had a significantly greater drop in the percentage 
of T-lymphocytes and subsets compared with both the 
control group and Group |. However, the absolute num- 
ber of reactive cells was not different from Group |. The 
OKT4/OKTS ratio was also significantly lower compared 
with the control group but not to a statistically significant 
level. 

Figure | shows a plot of the concommitantly measured 
cyclosporine plasma level plotted against the percentage 
of OKT3, OKT4, and OKT8 cells and the OKT4/OKT8 
ratio. The measured cyclosporine plasma levels did not 
correlate with any changes in T-cell subsets or the OKT4/ 


- OKT8 ratio. 


Table 2 shows the complications of either cyclosporine 
or azathioprine immunosuppression in these renal allo- 
graft recipients. There were significantly more rejection 
episodes in the azathioprine group compared with the 
cyclosporine group. The cyclosporine group, however, had 
more immunosuppression-related infectious deaths (3) 
and one incidence of lymphoma compared with the aza- 
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Fic. 1. Effect of plasma cyclosporine levels on T-cell subpopuAtions. 
HPLC-determined trough plasma cyclosporine levels (abscissa were 
plotted against the simultaneously measured T-cell subsets (orcinate), 
T3 (total T-cells), T4 (helper/inducer T-lymphocytes), T8 (cytetoxic/ 
suppressor T-lymphocytes) in 21 patients who had Iimmunosupp=ssion 
therapy with cyclosporine and prednisone. The dotted lines represent 
the regression lines for each parameter, r = correlation coefficierr. 


thioprine group. Both groups had similar numbers cf cy- 
tomegalovirus (CMV) infections and transplant nepnrec- 
tomies. 


Discussion 


With the introduction of cyclosporine, many studies 
using different immunosuppression protocols after trans- 
plantation have emerged.’ It was hoped that this azent 


TABLE 2. Complications of Immunosuppression 
Therapy in Renal Allograft Recipients 


CyA* Aza 

N = 21 N= 8 
Occurrence of rejection 6 (28.6%) 15 (83.4%) 
Transplant nephrectomy 2 1 
CMV infections l 2 
Lymphoma l 0 
Immunosuppression-related 

- infectious deaths 3 (14.3%) 1 (5.65) 


* Patients immunosuppressed with either cyclosporine and prednis-ne 
(CyA) or azathioprine and prednisone (Aza) after renal transplantatbn. 
See “Methods” for details. : 
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would allow the elimination of multiple immunosup- 
pressive drugs and their side effects, particularly those as- 
sociated with chronic corticosteroid therapy. The early 
studies, however, demonstrated that the higher doses of 
cyclosporine used were frequently nephrotoxic and, 
therefore, lower cyclosporine doses have been used sub- 
sequently. In order to individualize these specific and 
nonspecific immunosuppressive therapies for each patient, 
a battery of tests must be developed with which to monitor 
not only function of the graft but also the cellular and 
humoral immune responses pertinent to graft survival. 
Measurement of peripheral blood T-cells, for example, 
has been used to adjust ATG therapy in transplant pa- 
tients.!! Recently, the earlier methods for estimating T- 
cell numbers by rosetting techniques have been replaced 
by the use of monoclonal antibodies to lymphocyte sub- 
populations. Use of the monoclonal antibodies directed 
not only at changes in total numbers of T-cells (T3) but 


also to changes in levels of helper/inducer (T4) and sup- | 


pressor/cytotoxic (T8) cells have enabled investigators to 
study the impact of different immunosuppressive proto- 
cols. Although the issue is always raised as to whether or 
not changes in the circulating peripheral blood lympho- 
cytes actually reflect what is happening within the graft, 
the assumption is that they do. 

T-cell subset monitoring has been used for patients with 
different immunosuppressive protocols. For example, Ellis 
et al.? and Cosimi et al. reported patients treated with 
the combination of azathioprine, steroids, and ATG, 
whereas the patients studied by Morris et al.’° received 
only cyclosporine. In the current study, the effects of cy- 
closporine and prednisone immunosuppression on pe- 
ripheral T-lymphocyte subpopulations were compared 
with azathioprine and prednisone. Although the results 
support the conclusion that the monitoring of T-lympho- 
cyte subsets with monoclonal antibodies may be useful 
in following levels of immunosuppression in patients 
treated with both cyclosporine and azathioprine, care must 
be taken to examine the specific effects on T-cell sub- 
sets and not just the T4/T8 ratio alone as suggested by 
others.°-!° 

Use of the ratio of helper/inducer to suppressor/cyto- 
toxic cells (T4/T8 ratio) as an immunologic marker has 
been advocated by some as predictive of renal allograft 
rejection (a high T4/T8 ratio)? or CMV infection with 
resultant deteriorating allograft function (depressed T4/ 
T8 ratio).'*""? In this study, there was no significant change 
in the T4/T8 ratios of patients on either cyclosporine or 
azathioprine who eventually had rejection or CMV in- 
fections. This may be due to the small number of patients _ 
who had rejection or CMV infection in these groups or 
to the inability to consistently measure the T4/T8 ratio 
just before the rejection. It is clear from the experience 
of many centers, however, that the monitoring of T4/T8 
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ratios is not essential for the diagnosis of rejection in pa- 
tients treated with azathioprine where the clinical param- 
eters are clear. In contrast, rejection must be differentiated 
from acute tubular necrosis (ATN) or nephrotoxicity in 
patients on cyclosporine, and it is here that immunologic 
monitoring hopefully will make a difference. From the 
results of this study, we believe that the T4/T8 ratio alone 
may not provide an accurate picture of the immune re- 
sponse in these allograft recipients. For instance, the 
OKT4/OKTS8 ratio in patients treated with azathioprine 
in our study were not significantly different compared 
with the control group. However, the total lymphocyte 
and the T-cell subsets were significantly lowered in the 
immunosuppressed groups. This discrepancy between the 
T4/T8 ratio and the T-cell subsets is more evident when 
one examines the three patients who were treated with 
the monoclonal antibody ORTHO OKT3. Despite a 
massive depletion of T-cells to near unmeasurable levels, 
the OKT4/OKT8 ratio remained relatively unchanged 
compared with control levels. 

Cyclosporine and azathioprine treatment also affects 
T-lymphocyte populations differently. The percentage of 
OKT3, OKT4, and OKT8 cell levels were significantly 
lower in patients treated with cyclosporine compared with 
patients treated with azathioprine, although the absolute 
numbers of OKT3 and OKT4 cells were not significantly 
different. In addition, it can be seen from Table 2 that 
although the cyclosporine group had a lower incidence of 
rejection (28.6% ys. 83.3%) there were more immuno- 
suppression-related infectious deaths compared with the 
azathioprine group. The explanation for these clinical 
discrepancies despite similar OKT4/OKTS8 ratios is spec- 
ulative and may be due to multiple factors such as dif- 
ferences in steroid dosages or a synergistic effect between 
steroids and azathioprine or cyclosporine. Another factor 
suggested by our data is that the relative percentage of 
each T-cell subset may be more indicative of the state of 
immune responsiveness in these patients than the actual 
number of T-cell subsets or the T4/T8 ratio per se. Despite 
the similarity in absolute numbers of T-lymphocytes and 
T-subsets there was a significantly lower percentage of T- 
cell subsets and a lower T4/T8 ratio in the cyclosporine 
group compared with the azathioprine group. 

The effect of treatment of rejection episodes with pulse 
doses of steroids and ATG (Group 2) resulted in a reversal 
of the OKT4/OKTS8 ratio and a reduction in the T3, T4, 
and T8 reactive cells. Treatment of rejection in the aza- 
thioprine group with cyclosporine (Group 3) also resulted 
in a similar pattern of lymphocyte depletion consistent 


. with the clinical strategy of depressing the immune system 


with these agents in response to the rejection. The reversal 
in T4/T8 ratio may be due to the rejection process itself 
and not completely secondary to the effects of the im- 
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munosuppressing agents. Although this possibility cannot 
be ruled out, there was no correlation in this study between 
a change in T-cell subsets or T4/T8 ratio and the onset 
of a rejection episode before treatment. 

We conclude that different immunosuppressive agents 
in combination lead to different effects on T-lymphocytes 
and their subpopulations that cannot be adequately char- 
acterized by the peripheral blood OKT4/OKTS8 ratio 
alone. Analysis of the percentage and actual numbers of 
individual T-cell subsets may be necessary to understand 
changes in the immune system. More data is needed from 
larger groups of patients to determine the usefulness of 
monoclonal antibody monitoring for predicting the efħ- 
cacy of other immunosuppressive agents in providing a 
more selective suppression regimen for allograft recipients. 
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Jejunal Interposition for Benign Esophageal Disease 


Technical Considerations and Long-term Results 





C. WRIGHT, M.D. 


Thirty patients with benign intractable or complicated ezophageal 
disease were treated with esophageal resection and isoperistaltic 
jejunal interposition. There were three anastomotic lez ks (2 ra- 
diologic only) and one postoperative death (3.5%). Long-term 
follow-up results were favorable in all but one patient-who had 
scleroderma. Despite this, radionuclide transit studies with a 
standardized solid egg white bolus showed a delayed transit (3.6 
+ 0.4 minutes) compared with normal controls (10.4 = 2.6 sec- 
onds) (p < 0.001). The time activity curves and condens2d image 
computer analysis of the 1-second frames showed that the con- 
tractions of the interposed jejunum were segmental raher than 
peristaltic. This accounts for the delayed transit in the e=»phageal 
group. Histologic studies on endoscopic biopsies of tk jejunal 
loops obtained after 12 months of the operation confizmed the 
retention of a normal villous architecture with Panett cell hy- 
perplasia but no evidence of metaplasia. 


table benign disease, restoration of coatinuity 

can be effected by the use of stomach, colon or 
jejunum. In this context, isoperistaltic jejunal interzosition 
between the proximal esophagus and the stomach has a 
bad reputation of being a technically demanding proce- 
dure that carries a higher risk of anastomotic leakeze than 
colon interposition and often results in redundant ooping 
within the jejunal interposition due to the dispacity be- 
tween the length of the mesentery and the related small 
bowel segment. We believe that this reputation is under- 
served, and excellent long-term results can be obtained 
provided certain technical considerations are obser~ed and 
executed. This paper reports on a consecutive s-ries of 
patients who had isoperistaltic jejunal interpositicn after 
resection of the lower half-lower third of the escphagus 
for intractable benign disease. The technical detai& of the 
procedure, which in our experience facilitate the safe ex- 
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ecution of the procedure and ensure a good long-term 
functional result, are outlined in this report 


Patients and Methods 
Indications for Surgical Treatment 


Thirty consecutive patients who had resection of the 
esophagus for intractable benign disease from 1966-1985 
were studied. In every instance, restoration of continuity 
was effected by an isoperistaltic jejunal interposition be- 
tween the proximal esophagus and the stomach. The study 
comprised 17 males and 13 females, aged 29-70 years 
(mean: 55 years). The etiology of the esophageal obstruc- 
tion is shown in Table 1. The majority (N = 23) had f 
severe reflux strictures (3 mm wide and >3 cm long) and f 
required frequent and difficult dilatations. Ten patients 
in the reflux group previously had a failed antireflux pro- 
cedure. Two patients had a complete perforation of the 
esophagus during dilatation and were treated by emer- 
gency resection with immediate reconstruction by jejunal 
interposition. All other operations in this study were done 
electively. All the reflux strictures were situated in the 
lower third of the esophagus. Pathologic examination of 
the excised specimens confirmed transmural fibrosis in 
all patients and Barrett’s epithelium in four pa- 
tients (17%). 

The indication for esophageal resection in two patients 
with reflux disease was the development of severe dyspla- 
sia/carcinoma in situ against a background of Barrett’s 
epithelium. This change was observed on two successive 
endoscopic biopsies during routine follow-up. These pa- 
tients; however, did not have any significant esophageal `s 
obstruction or dysphagia. Pathologic examination of the 
resected specimen of one of these patients showed invasive 


‘carcinoma that extended into the muscular coat with in- 
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volvement of one of the paraesophageal lymph nodes. 
The two patients with diffuse esophageal spasm did not 
have symptomatic benefit by protracted medical treat- 
ment followed by an extended myotomy. 


Technical Considerations 


The two-stage abdominal and right thoracic approach! 
was used in two patients with caustic strictures and two 
patients with diffuse esophageal spasm. All other opera- 
tions were done via a left thoracoabdominal incision. The 
thoracic esophagus is mobilized to a minimum of 5 cm 
proximal to the strictured segment. Distally, the mobili- 
zation includes the cardioesophageal junction with divi- 
sion of the phrenoesophageal membrane and the gastro- 
phrenic peritoneal attachment. 

The selection and mobilization of the jejunal segment 
is the most crucial part of the procedure. Initially, the 


> jejunal mesentery is freed of any adhesions, and the first 


few loops are carefully inspected with special attention to 
the anatomy of the mesenteric vessels. This inspection is 
greatly facilitated by transillumination, particularly if the 
mesentery is fat laden. It is a mistake to base the pedicle 
on the first major artery distal to the ligament of Treitz 
because this limits the length one can achieve and may 
compromise the vascularity of the proximal jejunum. A 
straight major artery with accompanying vein are selected 
3-4 vessels distal to the first major artery for the construc- 
tion of the vascular pedicle of the isolated loop (Fig. 1A). 
The anterior leaf of the mesentery is incised along the 
superior border of the selected vascular pedicle and along 
à the marginal arcade that crosses the proximal 2-3 major 
ds ciunal arteries (Fig. 1A). Ligature of two of these arteries 
and their accompanying veins proximal to the marginal 
vessels enables a 25~30-cm segment to be isolated. Trial 
occlusion of these vessels before their division is advisable 
to ascertain continued pulsations of the marginal artery 
and vascular perfusion of the segment, which should not 
have any change in color or peristaltic activity after lig- 
ature and division of the proximal arteries. The posterior 
leaf of the mesenteric peritoneum is then divided. Then, 
the bowel is transected and the proximal end of the seg- 
ment is closed in a single layer with interrupted deep se- 
romuscular nonabsorbable sutures (Fig. 1B). Clamps are 
not applied to the interposed segment. The jejunal seg- 
ment is then tested for length by placing it in the chest, 


bearing in mind that a further 5 cm is gained when the 


inferior side of the vascular pedicle is separated from the 
mesentery and the distal limit of the isolated segment is 
„transected. 

The anterior leaf of the mesenteric peritoneum is in- 
cised below and parallel to the vascular pedicle and the 


adjacent marginal arcade (Fig. 1B). The marginal artery - 


is then ligated and the bowel is transected, again by ap- 
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TABLE 1. Indications for Esophageal Resection and Substitution 
with Isoperistaltic Jejunal Initerposition 


No. of 

Patients 

Underlying Pathology N = 30 
Intractable reflux stricture (elective) 21 
Iatrogenic perforation during dilatation of reflux stricture 2 
Caustic stricture 2 

Failed longitudinal myotomy for diffuse esophageal 

spasm 2 
Barrett’s epithelium with severe dysplasia 2 
Scleroderma l 


plying a noncrushing clamp to the distal intestine but not 
to the isolated loop (Fig. 1C). Division of the posterior 
mesenteric peritoneum completes the separation of the 
isolated jejunal segment and its vascular pedicle that 
communicates with the vascular arcade of the isolated 
segment towards its distal end. This eccentric position of 
the vascular pedicle is essential for the creation of a long 
cephalad segment for approximation to the esophagus and 
a short distal portion for anastomosis with the stomach. 

The isolated jejunal segment is then placed between 
warm moist packs. Care must be taken throughout the 
remainder of the procedure to ensure that the pedicle is 
never twisted, stretched, or allowed to dessicate. The con- 
tinuity of the small intestine is then restored by an end- 
to-end anastomosis that is performed by a single-layer 
technique below the vascular pedicle (Fig. 2). The isolated 
segment is then transposed to the supracolic compartment 
through a small hole created in the transverse mesocolon 
to the left of the middle colic vessels. Optimal positioning 
of the pedicle is important since it determines the final 
length and lie of the interposed segment, and facilitates 
the suturing of the jejunal loop to the esophagus. In ad- 
dition, the pedicle may impinge and partially obstruct the 
duodenojejunal junction, resulting in gastric outflow ob- 
struction. This complication was encountered in one pa- 
tient in this study. 

The esophageal transection is performed in a manner 
that facilitates the anastomosis and reduces the risk of 
leakage. Gentle traction is applied to the distal esophagus 
and the muscular wall is divided around the mucosal tube, 
which is then transected | cm distal to the muscle (Fig. 
3A & B). The mucosa then retracts partially to just beyond 
the muscular coat of the transected esophagus. This allows 
easy placement of the esophageal sutures through the 
strong mucosa and eliminates the difficulty in trying to 
suture the mucosa that has retracted inside the muscular 
coat of the divided esophagus. The resection includes the 
gastroesophageal junction, after which the gastric opening 
is closed in two layers with continuous catgut and inter- 
rupted black silk. The closed proximal stomach then drops 
away from the diaphragm. This minimizes'the tendency 
to redundant looping of the interposed jejunal segment 
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by creating more space between the diaphragm and the 
stomach. 

An end-to-side esophagojejunal anastomosis is pre- 
ferred since this obviates any difficulties consequent on 
any discrepancy in the‘size of the anastomosed ends. In 
addition, the proximal end of the isolated segment curves 
downward, thus favoring a side anastomosis with the end 
of the proximal esophagus. A seromuscular silk suture is 
inserted in the antimesenteric border 2-3 cm away from 
the closed proximal end of the jejunal loop. Traction is 


applied to this suture, and a circular piece of jejunum is ` 


excised with fine curves scissors (Fig. 4). The anastomosis 
is performed with a single layer of 3-0 nuralon inverting 
sutures (Ethicon, Ltd.). 

On completion of the proximal anastomosis, the lie of 
the interposed segment is reviewed. Redundant looping 
around the mesentery is undersirable since it predisposes 
to kinking and has a poor functional result. This problem 
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Fics. 1A-C. A. Selection of the jejunal segment. The arrow points to 
the selected vascular pedicle. The dotted line indicates the line of division 
of the anterior leaf of the mesenteric peritoneum superior to the selected 
pedicle and along the inside of the marginal arcade. B. Two major arteries 
with their accompanying veins proximal to the selected vascular pedicle 
have been ligated and divided after trial occlusion. The posterior leaf of 
the mesenteric peritoneum has been cut. The marginal arcade has been 
ligated and the jejunum divided. The proximal end of the isolated segment 
has been closed. The dotted line indicates the line of division of the 
anterior leaf of the mesenteric peritoneum below the selected -vascular 
pedicle. C. The separation of the vascular pedicle from the mesentery 
has been completed and the distal end of the jejunal loop has been divided. 
The pedicle is eccentrically placed, being situated toward the distal end 
of the isolated jejunal segment. The vascular pedicle assumes a vertical 
position when the isolated segment is transferred to the supracolic com- 
partment. : 


is overcome by box resection of 2-4 cm of jejunum. The 
resection is strictly limited to the bowel wall and does not 
include any mesentery. Thus, only the small terminal 
vessels are ligated adjacent to the bowel wall; otherwise, 
the integrity of the vascular pedicle and viability of the 
graft may be jeopardized (Fig. 5A). The bowel is resected 
in such a way as to include more length along the anti- 
mesenteric border of the excised segment. Then, the two 
ends are sutured using a single-layer technique of inter- 
rupted seromuscular 3-0 black silk sutures (Fig. 5B). With 
careful selection and fashioning of the isolated segment, 
redundant looping is rare, and the need for resection of 
segments of the interposed jejunum was not necessary in 
the last 18 patients but was necessary in three of the first 
twelve patients. 

The distal anastomosis is performed with the anterior 
wall of the stomach a few centimeters distal to the closed 
cardiac end, the previous mobilization of which greatly 
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Fic. 2. The continuity of the small intestine is restored by an end-to- 
end anastomosis performed below the isolated vascular pedicle. The defect 
in the small bowel mesentery is closed by a few interrupted sutures. 


facilitates this step. Any excess length at the distal end of 
the interposed loop is trimmed and the adjacent stomach 
wall is incised to fashion an approprite size stoma. The 
anastomosis is done in a single-layer technique with a 
running nonabsorbable 3-0 suture for the posterior wall 
„and interrupted sutures anteriorly (Fig. 6). The completed 
“anastomosis is buried in the stomach wall by 2-3 sero- 
muscular gastric sutures, which results in a fundal wrap 
around the anastomosis to prevent reflux of gastric con- 
tents into the interposed jejunal segment (Fig. 6). 

For more extensive replacement of the esophagus, a 
longer isoperistaltic loop is created by selecting a more 
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Fic. 3A. Esophageal transection is performed by applying downward 
traction to the distal esophagus and dividing the muscular wall only, 
thus exposing the mucosal tube. 
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FIG. 3B. The mucosal tube is transected 1 cm beyond the muscle coat. 


distal vascular pedicle and sacrificing 3-4 or more prox- 
imal vessels. The lower esophagus and cardia are mobi- 
lized. After transection and closure of the cardioesopha- 
geal junction, the isolated segment is transferred to the 
supracolic compartment and its distal end 1s anastomosed 
to the stomach as previously described. The proximal end 
of the isolated segment is then anchored to the transected 
esophagus by a deep seromuscular suture, and the ab- 
domen is closed. After a standard mobilization of the 
esophagus through a right thoracotomy, the isolated je- 
junal segment is pulled into the right chest by gentle trac- 
tion of the mobilized esophagus. This procedure was done 
in four patients in whom the proximal anastomosis was 
at the level of the azygos vein. 


Postoperative Studies and Follow-up — 


The integrity of the esophageal anastomoses was 
checked after operation in every patient by a gastrografin 
swallow performed on the 5th-7th day after operation 
(Fig. 7). Two patients have been lost to follow-up. The 
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Fic, 4. A seromuscular suture is inserted into the antimesenteric border 
of the proximal end of the isolated jejunal loop.and traction is applied. 
A circle of jejunal wall is then excised, creating a stoma for anastomosis 
with the esophagus. 
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Fics. 5A and B. A. Technique of resection of redundant jejunum. The 
resection is strictly limited to the bowel wall (shaded area). The terminal 
vessels are ligated close to the jejunal wall to avoid damage to the vascular 
pedicle. B. After excision of the segment, continuity has been restored 
by a single-layer anastomosis. With experience and careful construction 
of the vascular pedicle, the need for resection of segments of the interposed 
jejunum to overcome redundant looping does not arise often. 


rest have been followed up for 6 months—20 years (mean: 
9.5 years). The 19 surviving patients have been recently 
assessed at the outpatient clinic (N = 12) or by postal 
questionnaire (N = 7). 

The symptomatic assessment consisted of a symptom 
score of (0-3) for dysphagia, regurgitation, heartburn, di- 





FIG. 6. The distal end of the isolated segment is anastomosed to the 
anterior wall of the stomach 2 cm below the closed cardia. A valvuleplasty 


is then fashioned by 2-3 gastric seromuscular sutures, which buries the 


jejunogastric anastomosis within the stomach walls. 
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FIG. 7. Contrast study after isoperistaltic jejunal interposition. 


etary restrictions, and any other specified esophageal or 
postcibal symptom. The 12 patients who attended the 
clinic for long-term assessment had estimations of the 
serum albumin and a full blood count. A postoperative 
endoscopy was performed in every surviving patient (N 
= 29) at 2-3 months when multiple biopsies were taken 
from the interposed jejunal loop. Thirteen patients con- 
sented to further endoscopic examination between | and 


4 years of the operation. Six patients agreed to have; 


esophageal transit studies using a 10-ml solid egg white 
bolus labeled with 150-200 MBq ®™TC sodium pertech- 
netate.” 


Results 


The complications that occurred after esophageal re- 
section with isoperistaltic jejunal interposition are shown 
in Table 2. There were three anastomotic leaks, all of 


TABLE 2. Postoperative Complications 





No. of 

Complications Patients 
Pulmonary collapse/chest infection 11 
Sterile pleural effusion 
Pulmonary embolism | 
Anastomotic leak (proximal) 3* 
Wound infection 3 
Gastric outlet obstruction I 
Anastomotic leakage, sepsis it 





* Two radiologic leaks only. 
t Patient died before discharge from the hospital. 





é 


Vol. 205 + No. 1 


which occurred at the proximal anastomosis. One of these 
patients had esophageal perforation during dilatation of 
reflux stricture and subsequently had an emergency re- 
section and interposition. This patient ultimately died on 
., the 35th day after operation for persistent sepsis and was 
the only death in the study. The remaining two patients 
had minor (radiologic) leaks that were managed conser- 
vatively. One of these patients, however, had an associated 
duodenal obstruction that required surgery a few weeks 
later. At operation, compression of the third part of the 
duodenum by the mesenteric pedicle of the interposed 
loop was found. This was treated by a posterior gastroen- 
terostomy. The duodenal compression may have contrib- 
uted to the esophageal leak in this patient. 

A pyloroplasty or pyloromyotomy was not performed 
during the interposition because of the frequent sequelae 
of dumping and bile vomiting. Only one patient subse- 
quently required a drainage procedure after the interpo- 
. sition for persistent symptoms of gastric outlet obstruction. 


as None of the other patients have ever experienced any 


postcibal symptoms. 

Eight patients died of unrelated disease. All but one 
patient were free of dysphagia until death. One patient 
with scleroderma had no relief of symptoms after esoph- 
ageal resection and jejunal interposition. The patient 
committed suicide 3 years later. The results of the recent 
assessment of the remaining 19 patients are shown in Ta- 
ble 3. The only complaint has been of episodes of eruc- 
tation of foul-smelling air by two patients. All but one 
patient gained weight after the operation and all the sur- 
viving patients (N = 19) are within 10% of their ideal 
, Weight. All 12 patients who attended the outpatient clinic 

ad normal serum albumin levels (>35 g/L) and Hb 
ance (>12 g/L). 

Late endoscopy (beyond 12 months of the operation) 
did not show any evidence of inflammation in the inter- 
posed segment in any of these patients. The endoscopic 
biopsies showed retention of the normal villous pattern. 
Histologic changes observed in the late biopsies included 
hyperplasia of the Paneth cells together with an infiltrate 
of eosinophils and plasma cells. 

The esophageal transit studies in six patients have been 
compared with those obtained in 14 normal healthy vol- 
unteers (aged 27-69 years). The total transit time after 
jejunal interposition averaged 3.6 + 0.4 minutes. This is 
significantly longer than the corresponding value for the 
normal group (10.4 + 2.6 seconds) on nonparametric 
testing (Mann-Whitney U-test, p < 0.001). The time ac- 
tivity curves and the condensed image computer analysis 
of the 1-second frames showed that the contraction in the 
Yinterposed jejunum were segmental rather than peristaltic. 
This accounts for the delayed transit when compared with 
normal volunteers. It is important to stress that none of 
these patients admitted to dysphagia for liquids or solas 
on direct questioning. 
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TABLE 3. Symptomatic Score in 19 Surviving Patients* 


Average 
No. of Patients Symptomatic 
Symptom With Symptom Score (0-3) 
Dysphagia (liquids) 0 0 
Dysphagia (solids) 2 1 
Regurgitation l 2 
Heartburn 0 0 
Eructations of foul air 2 3 
Dietary restriction f I — 


* Mean follow-up period 3.8 years (range: 0.5-10 years). 

+0 = symptom not encountered. 1 = mild and infrequent (one or 
<1/month). 2 = mild but frequent (one or >1/week). 3 = severe, irre- 
spective of frequency or requiring medical attention/treatment. 

t Red meat. 


Discussion 


The choice of esophageal substitution for benign disease 
rests primarily between colon and jejunal interposition 
since esophagogastrostomy is often followed by a reflux- 
induced anastomotic stricture and may have unpleasant 
postcibal symptoms. Advantages in favor of colon sub- 
stitution include the ease with which adequate length can 
be achieved, anatomically well-disposed vascular pedicles, 
freedom from reflux strictures, and good long-term func- 
tion. However, despite a well-constructed vascular pedicle, 
the blood supply to the transplant may prove inadequate 
due to anatomic variations or atherosclerosis.’ This ex- 
plains the 10% incidence of necrosis reported in the lit- 
erature* and leakage from the proximal anastomosis. For 
this reason a preoperative mesenteric angiogram is con- 
sidered mandatory by some surgeons. Often it is the ve- 
nous drainage of the transplanted colon that is compro- 
mised and this probably accounts for the development of 
late anastomotic strictures. Another disadvantage of co- 
lonic interposition is the high incidence of intrinsic colonic 
disorders, such as diverticular disease and polyps, that 
require prior exclusion by a barium enema. Despite ad- 
equate preoperative mechanical preparation of the colon 
and the prophylactic use of antibiotics, one is still working 
with a heavily contaminated organ. Finally, the interposed 
colon functions as a passive rather than an active conduit.” 

Criticism has been directed at jejunal interposition be- 
cause of the limited length that can be achieved, its in- 
adequate blood supply, the technical difficulty of the pro- 
cedure and overall safety of the operation in terms of 
leakage, necrosis, and postoperative mortality rates. 


_ Length is harder to achieve with jejunal transplants be- 


cause of the tight radial arrangement of its vascular arcade, 
but if properly prepared the jejunum can be reliably 
brought up to the neck. One long-term report® in 32 chil- 
dren demonstrated that this could be achieved in all pa- 
tients, and there were no instances of jejunal necrosis. 
Certainly no problems should be encountered with re- 
placement of the distal half to one third of the esophagus.° 
Based on hearsay’ and Barlow’s postmortem study,® which 
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showed 16% weak and 6% absent linkages between the 
jejunal acrades, the jejunal transplant continues to have 
a reputation of having an inadequate blood supply. How- 
ever, the clinical significance of Barlow’s postmortem 
studies have never been confirmed by in vivo angiographic 
surveys, and the current study as well as others have dem- 
onstrated a reliable blood supply with absence of trans- 
plant necrosis.”"'! Although some have argued that jejunal 
interposition is more difficult than the equivalent colonic 
procedure, we do not find it particularly so. Both are tech- 
nically demanding and necessitate a careful construction 
and preservation of the blood supply to the interposed 
segment. The postoperative mortality rate of 10% reported 
by Merendino and Thomas’ of 33 jejunal interpositions 
is often quoted out of context. In this report one third of 
the patients had the jejunal interposition as the second to 
the fourth remedial procedure. 

The main advantages of the jejunum as an esophageal 
substitute are its size, which is similar to that of the esoph- 
agus, its relative freedom from intrinsic disease, and ease 
of preoperative preparation. In addition, its contents are 
usually sterile and after interposition, the jejunum retains 
peristaltic activity and thereby functions as an active con- 
duit.'* However, our transit studies with a radiolabeled 
egg white bolus have shown that the contractions are pre- 
dominantly segmental and, for this reason, the overall 
transit time is significantly slower than normal. Finally, 
several reports testify to the good long-term function of 
isoperistaltic jejunal interposition.°”"'' The long-term 
histologic studies on endoscopic biopsies have demon- 
strated retention of the normal villous architecture of the 
small intestine without any evidence of metaplasia. The 
Paneth cell hyperplasia and infiltration of the mucosa with 
eosinophils and plasma cells are believed to result from 
exposure of the mucosa to a variety of antigens.’ ? Similar 
changes are encountered after jejunal interposition be- 
tween the esophagus and the duodenum after total gas- 
trectomy.!* 

Attention to technical details ensures the success and 
safety of isoperistaltic jejunal interposition as a substitute 
for the excised esophagus. The technique described has 
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proved to be reliable in our experience with the procedure 
that is now used in preference to colonic interposition in 
patients who require excision of the distal esophagus for 
benign intractable disease. Aside from the one postoper- 
ative death, only one patient did not have relief of dys- 
phagia. This patient had scleroderma, the adverse effects 
of which on gastrointestinal motility are likely to have 
contributed in a material way to the unsuccessful out- 
come. 
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assessment of organ system function during prolonged therapy is advis- 
able. 

Drug Interactions—Since concomitant administration of PRIMAXIN and 
probenecid results in only minimal increases in plasma levels of imi- 
penem and plasma half-life, it is not recommended that probenecid be 
given with PRIMAXIN. 


PRIMAXIN should not be mixed with or physically added to other antibi- 
otics. However, PRIMAXIN may be administered concomitantly with 
other antibiotics, such as aminoglycosides. 


Carcinogenesis, Mutagenesis, Impairment of Fertility—Gene toxicity 
Studies were performed in a variety of bacterial and mammalian tests in 
vivo and in vitro. The tests were: V79 mammalian cell mutation assay 
(PRIMAXIN alone and imipenem alone), Ames test (cilastatin sodium 
alone), unscheduled DNA synthesis assay (PRIMAXIN), and in vivo 
mouse cytogenicity test (PRIMAXIN). None of these tests showed any 
evidence of genetic damage. 

Reproduction tests in male and female rats were performed with 
PRIMAXIN at dosage levels up to 8 times the usual human dose. Slight 
decreases in live fetal body weight were restricted to the highest dosage 
level. No other adverse effects were observed on fertility, reproductive 
performance, fetal viability, growth, or postnata! development of pups. 
Similarly, no adverse effects on the fetus or on lactation were observed 
when PRIMAXIN was administered to rats late in gestation. 


Pregnancy—Pregnancy Category C: Teratogenicity-studies with cilastatin 
sodium in rabbits and rats at 10 and 33 times the usual human dose, 
respectively, showed no evidence of adverse effect on the fetus. No evi- 
dence of teratogenicity or adverse effect on postnatal growth or behavior 
was observed in rats given imipenem at dosage levels up to 30 times the 
usual human dose. Similarly, no evidence of adverse effect on the fetus 
was observed in teratology studies in rabbits with imipenem at dosage 
levels at the usual human dose. 


Teratology studies with PRIMAXIN at doses up to 11 times the usual , 
human dose in pregnant mice and rats during the period of major organ- 
ogenesis revealed no evidence of teratogenicity. r 


Data from preliminary studies suggest an apparent intolerance to 
PRIMAXIN (including emesis, inappetence, body weight loss, diarrhea, 
and death) at doses equivalent to the average human dose in pregnant 
rabbits and cynomolgus monkeys that is not seen in nonpregnant ani- 
mals in these or other species. In other studies, PRIMAXIN was well tol- 
erated in equivalent or higher doses (up to 11 times the average human 
dose) in pregnant rats and mice. Further studies are under way to evalu- 
ate these findings. 


There are, however, no adequate and well-controlled studies in pregnant 
women. PRIMAXIN should be used only if the potential benefit justifies 
the potential risk to the fetus. 


Nursing Mothers—l\t is not known whether this drug is excreted in 
human milk. Because many drugs are excreted in human milk, caution 
Should be exercised when PRIMAXIN is administered to a nursing 
woman. 


Pediatric Use—Safety and effectiveness in infants and children below 12 
years of age have not yet been established. 


Adverse Reactions: PRIMAXIN is generally well tolerated. Many of the 
1,723 patients treated in clinical trials were severely ill and had multiple 
background diseases and physiological impairments, making it difficult 
to determine causal relationship of adverse experiences to therapy with 
PRIMAXIN. 


Local Adverse Reactions—Local adverse clinical reactions that were 
reported as possibly, probably, or definitely related to therapy with 
PRIMAXIN were: phlebitis/thrombophlebitis (3.1%), pain at the injection 
Site (0.7%), erythema at the injection site (0.4%), vein induration 
(0.2%), infused vein infection (0.1%). 


Systemic Adverse Reactions—The most frequently reported systemic 
adverse Clinical reactions that were reported as possibly, probably, or def- 
initely related to PRIMAXIN were: nausea (2.0%), diarrhea (1.8%), vom- 
iting (1.5%), rash (0.9%), fever (0.5%), hypotension (0.4%), seizures 
(0.4%) (see PRECAUTIONS), dizziness (0.3%), pruritus (0.3%), urti- 
caria (0.2%), somnolence (0.2%). 


Additional adverse systemic clinical reactions reported as possibly, prob- 
ably, or definitely drug related occurring in less than 0.2% of the patients 
are listed within each body system in order of decreasing severity: Gas- 
trointestinal—pseudomembranous colitis (see WARNINGS), hemo 

rhagic colitis, gastroenteritis, abdominal pain, glossitis, tongue papilir 
hypertrophy, heartburn, pharyngeal pain, increased salivation; CVS— 
encephalopathy, confusion, myoclonus, paresthesia, vertigo, headache; 
Special Senses—transient hearing loss in patients with impaired hearing, 
tinnitus; Respiratory—chest discomfort, dyspnea, hyperventilation, 
thoracic spine pain; Cardiovascular—palpitations, tachycardia; Renal— 
oliguria/anuria, polyuria; Skin—erythema multiforme, facial edema, 
flushing, cyanosis, hyperhidrosis, skin texture changes, candidiasis, 
pruritus vulvae; Body as a Who/e—polyarthralgia, asthenia/weakness. 


Adverse Laboratory Changes: Adverse laboratory changes without 
regard to drug relationship that were reported during Clinical trials were: 
Hepatic—increased SGPT, SGOT, alkaline phosphatase, bilirubin, and 
LDH: Hemic—increased eosinophils, positive Coombs Test, decreased 
WBC and neutrophils, increased WBC, increased platelets, decreased 
platelets, decreased hemoglobin and hematocrit, increased monocytes, 
abnormal prothrombin time, increased lymphocytes, increased baso- 
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A method of quantifying the anatomic extent of injury to the 
, heart, Penetrating Cardiac Trauma Index, (PCTI) and other 
‘A thoracic organs has been proposed. The total extent of thoracic 
` injury, Penetrating Thoracic Trauma Index (PTTI), was mea- 
sured. When associated abdominal injury was present, it was 
assessed by the Penetrating Abdominal Trauma Index (PATI) 
of Moore et al."! The severity of total injury sustained by the 


. «patient, represented by the Penetrating Trauma Index (PTI), 


was determined by the sum total of these scores. The extent of 
physiologic abnormality induced by cardiac penetration, (Phys- 
iologic Index or PI), was graded on a scale of increasing severity 
from 5-20 based on the vital signs of patients on admission. 

Analysis of 112 patients with penetrating cardiac injuries (1973- 
1983) revealed that the indices, PCTI and PI, showed an excellent 
correlation with survival (R? = 0.827 and 0.928, respectively) 
as did the total extent of trauma (PTT). A composite prognostic 
score of the sum of PI and PTI demonstrated a significant sep- 
_ aration of survivors from nonsurvivors (p < 0.001). It is concluded 


\that these anatomic (PCTI and PTT) and physiologic (PI) indices 
e valid and, with additional confirmation, may provide an ob- 
jective method of evaluating penetrating cardiac i injuries. 


URVIVAL AFTER PENETRATING cardiac trauma has 
improved in recent years concurrent with advances 
in prehospital care, rapid transport of injured vic- 

tims to trauma centers, and the evolution of resuscitative 
thoracotomy for patients in extremis.'* We previously 
reported the survival of one third of patients who arrived 
moribund in the emergency center after cardiac injuries.” 
However, the overall survival rate in 228 patients with 
penetrating cardiac trauma (1963-1983) was only 47. 4% 
because more than halt of these 228 patients were in ex- 
tremis on admission.® In contrast, Tavares et al.? recently 
reported a survival rate of 70% among 64 patients with 
cardiac injuries, but only 13 of these patients (20.3%) were 
“lifeless” on arrival to the hospital. 


$ 
Reprint requests and correspondence: Rao R. Ivatury, M.D., De- 
partment of Surgery, Lincoln Medical and Mental Health Center, 234 
East 149th Street, Bronx, NY 10451. 
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There is difficulty in evaluating and comparing different 
series of penetrating cardiac injuries, since survival de- 
pends on such variables as the nature of prehospital sup- 


‘port, the clinical status of patients on admission, the na- 


ture and extent of the trauma, the mode of injury, and 
the efficacy of treatment. Trinkle’® recently pointed out 
the inherent patient self-selection in clinical studies of 
penetrating cardiac trauma that complicates valid com- 
parison of results. 

It may be beneficial, therefore, to have a well-defined, 
easily reproducible method of reporting the extent of car- 
diac trauma and associated organ injuries sustained by 
the patient along with the physiologic disruption that re- 
sults from trauma. Unfortunately, none of the current 
indices is applicable to cardiac trauma. We propose an 
index for quantifying penetrating cardiac i injuries and their 
physiologic consequences. The index is designed to sup- 
plement the Penetrating Abdominal Trauma Index 
(PATI) described by Moore et al."! 


Materials and Methods 


One hundred and twelve consecutive patients with 
penetrating cardiac injuries (1973-1983) were reviewed 
retrospectively. Seventy-nine patients had stab wounds 
and 33 patients had gunshot wounds. There were 105 
men and seven women aged 4-60 years. Our approach 
to the management of penetrating cardiac injuries has 
been previously described in detail.°~* It consists of emer- 
gency room thoracotomy for patients in extremis and for 
those who do not respond promptly to rapid volume ex- 
pansion. After successful resuscitation and control of the 
cardiac wound, patients are transferred to the operating 
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TABLE 1. Injury Severity Index (PTTI) 


Organ Risk 
Organ Factor 

Heart 5 l 
2 

3 

4 

5 

Major vascular 5 ] 
2 

3 

4 

5 

Lung 4 i 
2 

3 

4 

5 

Esophagus 4 l 
2 

3 

4 

> 


Organ injury score = organ risk factor X injury severity estimate. 


room, situated on another floor, for definitive cardior- 
rhaphy and management of associated injuries. 
The thoracic and cardiac injuries sustained by the pa- 


tient are quantified by a method similar to that proposed 


by Moore et al. for abdominal trauma.'! The method 
consists of assigning a risk factor for each thoracic organ 
(Table I), based on the reported mortality and morbidity 
rates from injury to that organ. For instance, the heart 
and the major vessels of the thorax receive a score of 5, 
whereas the lung is given a risk factor of 4. The extent of 
injury to each organ is graded on a scale of 1-5, 1 being 
minor and 5 being the most severe. The product of the 
risk factor and the estimate of the severity of injury equals 
the organ injury score. The sum of the thoracic organ 
injury scores in a given patient constitutes the Penetrating 
Thoracic Trauma Index (PTTI). For example, consider a 
patient with a gunshot wound of the lung (treated by thor- 
acostomy) and the coronary vessels of the heart. The Heart 


TABLE 2. Clinical Status on Admission and PI 


Clinical Status PI 
Unconscious 20 
No vital signs 
No respiratory effort 
No physical activity, but some sign of life in transit to hospital 
Semiconscious 15 
Thready pulse 


Gasping respiration 
No measurable BP 


Systolic BP of 80 mmHg or less 10 
Conscious 


Stable 5 


Injury Severity Estimate (Injuries and Management) 


. Tangential, involving pericardium or wall up to endocardium 
. Single right-sided chamber 
. Communuted tears of a single chamber 

. Multiple chambers, isolated left atrium, or left ventricle 

. Coronary injury, major intracardiac defects 

. Intercostal vessel ligation 

. Internal mammary artery ligation 

. Primary repair of major vessels 

. End-to-end anastomosis, patch graft 

. Interposition grafting or bypass 

. Minor injury, thoracostomy tube alone 

. Minor debridement, suturing 

. Segmental resection/significant contusion 

. Lobectomy 

. Major tracheobronchial disruption, pulmonary hilum injury, pneumonectomy 
. 25% circumferential laceration 

. 25~50% circumferential laceration 

- Greater than 50% circumferential laceration 

. Delayed diagnosis, more than 12 hours 

. Delayed diagnosis, more than 24 hours 


PTTI = sum of organ injury scores. 


Injury Score or the Penetrating Cardiac Trauma Index 
(PCTI) is organ risk factor (5) X injury severity estimate 
(5) = 25. The Lung Injury Score is organ risk factor (4) 
X injury severity estimate (1) = 4. The Penetrating Tho- 
racic Trauma Index (PTTI) equals 25 + 4, or 29. 

In patients with combined thoracoabdominal injuries, 
the total extent of trauma, represented by the Penetrating 
Trauma Index (PTI), can be expressed by the sum of the 
thoracic and abdominal indices (PTTI + PATI). PATI is 
measured by the method of Moore et al.'’ These for- 
mulations are summarized as follows: Organ risk ~_ 
X injury severity estimate = organ injury score. Sum df 
organ injury scores = PTI. Also, PTY = PTTI + PATI. 

Since cardiac tamponade produces a sudden and pro- 
found physiologic aberration that may be out of propor- 
tion to the extent of the cardiac injury, an analysis of 
survival from cardiac penetration would be incomplete 
without consideration of the patient’s clinical status on 
admission. For this purpose a graded Physiologic Index 
(PI) of increasing severity, from 5-20, is formulated (as 
summarized in Table 2) and represents a numerical 
expression of the classification we have previously de- 
scribed.*° 


Results 


Stab wounds had a mean PTI of 18.2, whereas gunshot 
wounds had a higher index of 31.5 (p < 0.001). The mean 
PI in these two groups, however, was comparable (13 and 
14.8, respectively). Sixty of the 112 patients with pene- 
trating cardiac trauma survived. All the various trauma 
indices (PI, PCTI, PTD had statistically significant differ- 
ences between survivors and nonsurvivors (Table 3). 
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TABLE 3. Anatomic (PCTI, PTI) and Physiologic (PI) Indices 
of Survivors and Nonsurvivors 


Survivors 


Nonsurvivors 
N = 60 N = 52 p Value 
Mean PI 11.3 16.3 <0.001 
Mean PCTI 12.1 17.1 <0.001 
19.2 <0.01 


Mean PTI 26.2 


There was a good correlation (r = 0.967, p < 0.05, R? 
= 0.928), between survival and the severity of the phys- 
10logic insult (PI) (Fig. 1). Figure 2 depicts the relationship 
between the severity of the cardiac injury and survival, 
and, as might be expected, mortality rates increased in a 
linear relationship to increasing severity of the cardiac 
trauma (r = —0.905, p < 0.05, R? = 0.827). Analysis of. 
survival as related to the total extent of trauma of the 
patients (PTI) reveals that neither of the patients with a 
score exceeding 50 survived, whereas 75% of the patients 
with a score of less than 10 lived. Figure 3 relates survival 
to the two indices, PI and PTI. It is evident that there is 
a linear relation between survival and PTI for each grade 
of PI. Figure 4 shows the relationship of the anatomic 
extent of injury (PTT) to the physiologic abnormality (PI). 
While each of these indices separately showed an excellent 
correlation to survival, the regression of PTI on PI [PTI 
= f (PI)] showed a poor correlation coefficient (r = 0.076, 
p > 0.5). Since both PI and PTI seem important prede- 
terminants of survival, a composite prognostic score (PS) 
of the sum of the two indices (PS = PJ + PTI) was plotted 
against survival (Fig. 5) and showed a significant sepa- 
ration of survivors from nonsurvivors (p < 0.001). 


Discussion 


Moratality rates from penetrating cardiac injuries have 


-= declined in recent years in association with advances in 
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Fic. 1. Correlation between PI and survival (%). 
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prehospital care, speed of transport of injured victims to 
the emergency center, and to the concept of emergency 
center thoracotomy for moribund patients. Recent 
reported survival rates from penetrating cardiac trauma 
range from 60-87%. In our experience with 228 consec- 
utive patients,® the survival rate was only 47.4%, but the 
patient population included 89 patients who were in ex- 
tremis (survival rate: 29.2%) and 27 patients who had no 
signs of life at the scene or enroute to the hospital (mar- 
tality rate: 100%). Table 4, a summary of the literature, 
reveals a wide range of incidence and a variety of descrip- 
tive terms for patients who were in extremis. Survival 
rates among these patients ranged from 11-64%; however, 
are the patients recorded in these studies comparable? 
The futility of attempting to compare these studies in 
terms of patient material and outcome is quite evident. 
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FIG, 3. Survival (%) as related to PTI for each grade on PI. 
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FIG. 4. Correlation between PI and PTI. 


We propose a method of quantifying the extent f an- 
atomic trauma to the heart and other thoracic organs. 
The method is designed along the lines describ-d by 
Moore et al.’ for abdominal trauma, so that the anacomic 
extent of thoracic trauma in general, and cardiac tauma 
in particular, can be measured along with the sevesity of 
abdominal injury when present. The total extent of injury, 
thoracic and abdominal, can thus be quantified by z uni- 
form and easily reproducible method. The significarce of 
thesé trauma indices is based on the fact that they Dor- 
porate the extent of total injury and the nature cf the 
organs injured, an important consideration since a1 the 
various wounded organs may not carry the same risk for 
the patient in terms of mortality and morbidity. The crgan 
risk factors (heart: 5, major vessel: 5, lung: 4, etc are 
based on the reported incidence of mortality from trauma 
to these structures. 
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Fic. 5. Scatter plot of prognostic score (PI + PTI) showing significant 
separation of survivors and nonsurvivors. 


Unlike other organ systems, profound physiologic al- 
terations accompany the injured heart because of cardiac 
tamponade and/or hypovolemia. Even a minor stab 
wound to the ventricle may be lethal because of unrelieved 
tamponade. Hence, a consideration of the PI, representing 
the extent of physiologic derangement, is crucial in the 
evaluation of survival from cardiac trauma. We note with 
interest. that the PI in the stab wound and the gunshot 
wound groups were identical even though gunshot wounds 
had a higher anatomic extent of injury (PTI). 

The Trauma Score (TS) of Champion et al.?! is widel 
used for describing the physiologic status of the patient 
on admission. The score is especially useful for blunt in- 


TABLE 4. Incidence and Survival of Patients in =xtremis from Published Reports on Penetrating Cardiac Injuries 


Clinical 
Year Description 

Carasquilla et al.’ 1972 No BP 
Trinkle et al." 1974 BP 0/0 
Mattox et al. 1975 BP 0/0 

No BP 
Sczentpetery and Lower™* 1977 Extremis 
Sherman et al.'° 1978 ERT* 
Oparah and Mandal '® 1979 Cardiac arrest 
Trinkle et al.!’ 1979 No BP 
Breaux et al.'® 1979 ERT* 
Baker et al.’ 1982 No vital signs 
Demetriades and VanderVeen '° 1983 BP 0/0 

Moribund 

Marshall et al.” 1984 BP 0/0 
Ivatury et al.° 1982 Fatal 
Tavares et al.’ 1985 Lifeless 


* Emergency room thoracotomy. 


No. in Extremis 


h) 


13/27 (48.1) 
19/45 (42.2) 
71/350 (20.3) 
10/34 (29.4) 
6/30 (20) 
41/112 (36.6) 
14/37 (37.8) 
25/100 (25) 
44/197 (29.9) 
29/63 (46.0) 
70/120 (58.3) 
17/120 (14.2) 
12/47 (26) 


13/64 (20.3) 


No. of Survivors 
(%) 


8/13 (62) 
NA 


38/71 (53.5) 
3/10 (30) 
NA 
9/41 (22) 
2/14 (14.3) 
NA 
5/44 (11) 
5/29 (11) 
45/70 (64.3) 
7/17 (52.9) 
NA 
8/22 (36.3) 
3/13 (23) 
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juries but has been extended for all patients with trauma. 
On the basis of this score, a correct prediction of outcome 
was claimed in 94% of patients under 60 years of age.??? 
We have classified the 112 patients in this study according 
to the TS and compared the predicted survival rate with 
the actual survival rate achieved (Fig. 6). The TS consis- 
tently underpredicted the survival rate. A scatter plot of 
TS of survivors and nonsurvivors (Fig. 7) substantiates 
the wide overlap and the lack ofa clear separation between 
the two groups. 

These observations suggest that the TS may not be ad- 


\pauat for predicting the outcome of the patient with car- 


liac penetration. An explanation for this finding may be 
related to the pathophysiology of cardiac tamponade. 
Even minor stab wounds of the heart (low PTI) may cause 
profound physiologic deviations from normal (low TS) 
that can be reversed promptly by emergent thoracotomy 
and relief of tamponade. Significant survival rates, there- 
fore, can be achieved even in patients with low TS. Fur- 


‘thermore, the TS is rather elaborate and difficult to com- 


pute in a patient in extremis from a precordial penetrating 
wound. The physiologic index, as we described, is an ab- 
breviated version of the TS and can be assessed rapidly, 


facilitating prompt triage of the patient. Although age is © 


a significant co-factor in predicting outcome with the TS,”! 
we have not included age in our analysis because 99% of 
patients in our study were under 50 years. 

The potential uses of the indices are evident. An ob- 
jective assessment of the anatomic and physiologic status 


Tof the patients may enable a scientific comparison of dif- 


ferent reports to evaluate newer therapeutic approaches 
to thoracic trauma in general, and cardiac injuries in par- 
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Fic. 7. Scatter plot of the TS of survivors (O) and nonsurvivors (<) 
plotted against the anatomic extent of injury (PTI). No clear separation 
of the groups could be noted. 


ticular. The PI, as was suggested by us previously,°® may 
serve to stratify the group of patients that may benefit 
from resuscitative thoracotomy. Along with the anatomic 
index, it may allow a precise analysis of prehospital care 
(in-field stabilization vs. “scoop-and-run,” for example) 
and triage decisions as related to patient outcome. 

Despite the shortcomings that are inherent in every 
numerical index, the indices, PI], PCTI, and PTI appear 
to be helpful in determining the prognosis of patients with 
penetrating cardiac injuries. Their performance is vali- 
dated by a statistically significant (p < 0.001) separation 
between survivors and nonsurvivors. Further experience 
with the indices will, hopefully, confirm that they are a 
valid and objective method of evaluating penetrating car- 
diac trauma. 
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Fact No.1 Bacteroides fragilis is the 
major anaerobic pathogen’ } 


“The most conmon anaerobic organism is B fragilis, isolated 
in 80 to 95 p2rcent of patients with colorectal perforation.” 


FactNo.2 Against B fragilis, CEFOTAN has 
equal in vitro activity to cefoxitin"*” 


Gorbach, Quintiliani, Neu, and others have studied a total of 
more than 90 isolates of B fragilis and determined that 
CEFOTAN end cefoxitin have equal in vitro activity.**" 


Fact No.3 intra-abdominal infection 
is polyrnicrobial 


Tally and Gerbach report that B fragilis is the major anaerobic 
pathogen, while Escherichia coli is the primary aerobic isolate.” 


FactNo.4 CEFOTAN has superior 
gram-negative activity compared 
with cefoxitin” | 


“spectrum of activity [of CEFOTAN] is distinguished by 
having the same anti-anaerobe"! effect as cefoxitin coupled * 
with enhanced activity against Esch. coli and other 
Fnterobacw#riaceae.’”” 

—C.J.L. Strachan— 


“In vitro activity does ot necessarily correlate with in vivo effectiveness. 
tMost strains of 8 distasonis, B ovatus, and B thetaiotaomicron are resistant to CEFOTAN. 
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The Facts 


Fact No.5 


Conclusion 


CEFOTAN is cost-effective 


Iwice-daily CEFOTAN can save 45% in treatment costs and 


single-dose prophylaxis with CEFOTAN saves 63% when 


compared with a three-dose regimen of cefoxitin! 


The facts now favor CEFOTAN 


CEFOTAN is an ideal agent in the treatment of intra- 
abdominal infections due to susceptible pathogens including 
Bacteroides species such as B fragilis, but not B distasonis, 
B ovatus, or B thetaiotaomicron. 

As active as cefoxitin against Bacteroides fragilis— 
the most common anaerobe in intra-abdominal sepsis— 
CEFOTAN provides superior gram-negative coverage and 
is particularly active against E coli and other common gram- 
negative pathogens. 


In intra-abdominal infection 
due to indicated organisms 


Switch to 


CEFOTAN... 


(cefotetan disodium} 


The cost-effective replacement for cefoxitin 


Please see the following page for brief *Based on overall costs of antibiotic preparation and delivery ‘¢ for comparable regimens: 


summary of prescribing nformation. 
e 


Teatment--CEFOTAN, 2 g x 2; cefoxitin! 2g x 4. Prophylaxis—CEFOTAN 2g x 1; cefoxitin? 2g x 3. 





CEFOTAN... 


(cefotetan disodium | 


For intravenous or intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE 
TREATMENT: CEFOTAN® (cefotetan rpc Indicated for the therapeutic treatment otzhe 
following infections when caused by susceptible strains of the designated organisms: 


piers tract infections caused by £ coli, Klebsiella species {including K pneumoniae), Pr-teus 
mirabilis and Proteus sp (which may include the organisms now called Proteus vulgaris, rrovidencia 
retigeri, and Morganella morganii). 


Lower respiratory tract infections caused by Streptococcus pneumoniae (formerly D pnexmoniae), 
Par ede aureus {penicillinase- and nonpenicillinase-producing strains), HaemopF tus 
ue {including ampicilfin-resisiant strains}, Kiebsiedla species (including K pneumcaiae), 

and E coli. 


Skin and skin structure infections caused by Staphylococcus aureus (penicillinase- and ranpenicil- 
linase-producing strains), Staphylococcus epidermidis,“ Streptococcus pyogenes and S~eptoceccus 
species (excluding enterococci), and £ coli. 


Gynecologic Infections caused by Staphylococcus aureus' {including penicillinase- and ronpenicil- 
linase-producing strains), Staphylococcus epidermidis,* Streptococcus a {excludf g entero- 
cocci}, E colf, Proteus mirabilis, Neisseria gonorrhoeae, Bacteroides species (excluding . distasonis, 
8 ovatus, B thetaiotaomicron), Fusobacterium species, t and gram-positive anaerobic cocs (including 
Peptococcus and Pepiostreptococcus species’). 


intra-abdominal infections caused by £ coll, Klebsiella species aeuo K pneumoniae , Strepto- 
coccus species {excluding enterococci), and Bacteroides species (excluding 8 distasonic: 8 ovatus, 
B thataiotaomicron}. 


Bone and joint infections caused by Staphylococcus aureus.? 
“NOTE: Some strains of Sfaphylococcus epidermidis are resistant to cefotetan. 
tEfficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence owcertain 
postoperative infections in patients undergoing surgical procedures that are classified asclean 
contaminated or potentially contaminated (eg, cesarean section, abdominal or vaginal hysterectomy, 
transurethral surgery, billary tract surgery, and gastrointestinal surgery}. 

The prophylactic dose of CEFOTAN should be administered 30 to 60 minutes prior to s<rgery, in 
patients undergoing cesarean section, CEFOTAN should be administered intravenously aver the 
clamping of the umbilical cord. 

__ If there are signs and symptoms of infection, specimens for culture should be obtaine: for 
identification of the causative organism so that appropriate therapeutic measures may beinitiated. 


CONTRAINDICATIONS tee 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group o&antibiotics. 


WARNINGS 

Before therapy with CEFOTAN is instituted, careful inquiry should be made to determi whether the 
patient has had previous hypersensitivity reactions to cefotetan disodium, cephalospouns, 
penicillins, or other drugs. This product should be given cautlously to pentellitn-sensitwe patients, 
Antibiotics should be administered with caution to any petion! who has demonstrated same form of 
allergy, particularly to drugs. If an allergic reaction to GEFOTAN occurs, discontinue th. drug. 
Serlous acute hypersensitivity reactians may require epinephrine and other emergence measures. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and cher broad- 
spectrum antibiotics); therefore, it is Important to consider its dlagnosis In patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and mz permit 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is pe ila 
cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been stown to bind 
the toxin In vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the olitis is not 
relieved by drug discontinuance, or when It is severe, oral vancomycin is the treatment e choice for 
anole assacjalpd pseudomembranous colitis produced by C difficile, Other causes saould also be 
considered. 


PRECAUTIONS 
GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may reult In over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. If s perinfaction 
oes occur during therapy, appropriate measures should be taken. f 
In common with many other broad-spectrum antibiotics, CEFOTAN may be associate with a fall in 
protiromain activity. Those at risk include patients with renal or hepatic impairment, oraoor nutri- 
onal state. Prothrombin times should be monitored in patients at risk and exogenous Wtamin K 
administered as indicated. Oe iene 
CEFOTAN should be used with caution in individuals with a history of gastrointestinatisease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like rection 
characterized by saening, sweating, headache, and tachycardia may occur when alcohe: (beer, wine, 
etc) is ingested within 72 hours after CEFOTAN administration. Patients should be cautizned about the 
ingestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: if CEFOTAN and an aminoglycoside are used concomitantly, rend function 
should be carefully monitored, especially if higher pe fal of the aminoglycoside are te be adminis- 
tered or if therapy is prolonged, because of the potential nephrotoxicity and ototoxicity -f aminoglyco- 
side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN vss given alone, 
itis possibla Mat nephrotoxicity may be potentiated if CEFOTAN is used concomitantly ith an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in uri may occur 
with Benedict's or Fehling’s solution. 

As with other cephalosporins, high concentrations of cefotetan may interfere with measurement of 
serum and urine creatinine levels of Jaffe reaction and produce false increases in the esels of 
creatinine reported. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term ‘ludies in 
animals have not been performed to evaluate carcinogenic potential, no mutagenic potcntial of 
cefotetan was found in standard laboratory tests. 

Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous admitcstration of 
500 mg/kg/day (approx 8-16 times the usual adult human dose) on days 6-35 of life (tought to be 
developmentally analogous to late childhood and prepitary in humans) resulted in re cuced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected cells included spermatogo- 
nia and spermatocytes: Sertoli and Leydig cells were unaffected. Incidence and severi?” of lesions 
were dose-dependent: at 120 mg/kg/day ‘appr 2-4 times the usual human dose), one 1 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesionsthave been 
observed in experiments of comparable design with other methylthiotetrazole-containi-g antibiotics 
and impaired fertility has bean reported, particularly at high dose levels. No testicular ~Hfects were 
observed in 7-week-old rats treated with up to 1000 mg/kg/day SC for § weeks, or In icant dogs 
(3 weeks old) Io received up to 300 mg/kg/day iV for 5 weeks. The relevance of thess findings to 

umans is unknown. 


USAGE IN PREGNANCY: ig td Category B: Reproduction studies have been perfc-med in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence c~ impaired 
fertility or harm to the fetus dus to cefotetan. There are, however, no adequate and we--controlied 
studies in nreqnant women. Because animal reproductive studies are not always predrtive of human 


CEFOTAN® (cefotetan disodium) J 


Í 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations. 
Caution should be exercised when cefotetan is administered to a nursing woman. 


PEDIATRIC USE: Safety and effectiveness in chidren have not been established. 


ADVERSE REACTIONS 
in clinical studies the following adverse effects were considered related to CEFOTAN therapy. 


Gastrointestinal sym toms occurred in 1.5 percent of patients; the most frequent were diarrhea {1 in 
80} and nausea (1 In 700). 

Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
{1 in 200}, positive direct Coombs’ test {1 in 250}, and thrombocytosis {1 in 300}. 


Hepatic picid elevations occurred in 1.2 percent of patients and included a rise in SGPT (1 in 150), 
SGOT {1 in 300), alkaline phosphatase (1 in 700}, and LDH (1 in 700). 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash {1 in 150) and 
iching {1 in 709). 

Local effects were reported in less than one percent of patients and included phlebitis at the site of 
injection (1 in 300), and discomfort (1 in 500). 


DOSAGE AND ADMINISTRATION = i ; 

TREATMENT: The usual adult dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. 


GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of infection Dally Dose 


500 mg every 12 hours IV or IM 
1 or 2g every 24 hours IV or IM 
{ or 2 g every 12 hours IV or iM 


1 or 2 g every 12 hours IV or IM 
2 g every 12 hours }V 
3 g every 12 hours IV 


Urinary Tract 1-4 grams 


Other Sites 
Severe 4 grams 
Life-Threatening 6* grams 

‘Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To prevent postoperative infection in clean contaminated gr potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
30 to 60 minutes prior to surgery. In patients undergoing cesarean section, the dose should be 
admintstered as soon as the umbilical cord is clamped. 


IMPAIRED RENAL FUNCTION: When renal function is paleo a reduced dosage schedule must be 
employed. The following dosage guidelines may be used. 


2-4 grams 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance 


mL/min Dose Frequency 
>30 Usual Recommended Dose* Every 12 hours 

10-30 Usual Recommended Dose’ Every 24 hours 
<10 Usual Recommended Dose” Every 48 hour. 


* Dose determined by the type and severity of infection, and susceptibility of the causative organism. 


Cefotetan Is dialyzable and it is recommended that for patients undergoing intermittent hemodialy- 
sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis. 


HOW SUPPLIED 2 

CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration. The 1g 
dose js available in 10 mL and 100 mL vials, and the 2 g dose js available in 20 mL and 100 mL vials. 
The vials should not be stored at temperatures above 22°C and should be protected from light. 
1gin 10 mL vial (NDC 0038-0376-1 

29 in 20 mL vial (NDC 0038-0377-20 

1 gin 100 mL via Noe 0038-0376-11 

2 g in 100 mL vial (NDC 0038-0377-21 


Manufactured for 


STUART PHARMACEUTICALS 


Division of ICI Americas Inc 
Wilmington, Delaware 19897 





Rev E 3/86 63967-02 
References: 1. Gorbach SL: Bacteroides species, in Mandel GL, Douglas RG Jr, Bennett JE (eds): 
Principles and Practice of infectious Diseases, ed 2. New York, John Wiley & Sons, 1985, p 1370. 

2. Simmons RL, Howard RJ, Henriksen Al {eds}: Surgical infectious Diseases. New York, Appleton- 
Century-Crofts, 1982, p 922. 3. Souza Dias MB, Jacobus NY, ay FP, Gorbach SL: Activity of cefotetan 
paan anaerobic bacteria. Diagn Microbiol infect Dis 1985;4:359-363. 4. Data on file, Stuart E 
Pharmaceuticals, Wilmington, Delaware. 5. Neu HC, Chin NX: The activity and beta-lactamase stability 
of cefotetan compared to other beta-lactam antibiotics. Chemioterapia 1985;4:271-277. 6. remesa 
TD: Cefotetan: A compilation of susceptibility data of clinical isolates, in Lode H, Periti P, Strachan CJ 
(eds): Cefoietan: A Long-Acting Antibiotic for Polymicrobial infections. etd S of aSymposium Held 
in Association With the 4th Mediterranean Congress of Chemotherapy. Rhodes, 3 

Churchill Livingstone, 1985, pp 14-22. 7. Aldridge KE, Sanders CV, Janney A, et al: Comparison of the \ 
activities of penicillin G and new B-lactam antibiotics against clinical isolates of Bacteroides species. 
Antimicrob Agents Chemother 1984:26:416-413. 8. Watt 8, Brown FV: The a rhe in-vitro activity of 
cefotetan against anaerobic bacteria. J Antimicrob Chemother 1985; 15:671-677. 9. Ruckdeschel G: 
Activity in vie of cefotetan against non-sporing anaerobes: A comparative study. J Antimicrob 
Chemother 1983;11{suppl A}:117-124. 10. Werner H: inhibitory activity of cefotetan and other B-lactams 
against anaerobes. J Antimicrob Chemother 1983; 11(suppl A):107-115. 11. Tally FP, Gorbach SL: Therapy 
of mixed anaerobic-aerobic infections: Lessons from studies of intra-abdominal sepsis. Am d Med 
1985;78{supp! 64):145-153. 12. Ayers LW, Jones RN, Barry AL, et al: Cefotetan, anew ao 
Comparison of in vitro antimicrobial activity with other cephems, B-lactamase stability, and preliminary 
recommendations for disk diffusion testing. Antimicrob Agents Chemather 1982;22:859-87 7. 

13. Strachan CJL: Postscript, In Lode H, Periti P, Strachan CJL bere Cefotetan: A Long-Acting Antibiotic 
for Palymicrobial infections. Proceedings of a Hy lal Heid in Association With the 4th Mediterranean 
Fite ere of Chemotherapy, Rhodes, Greece, 1984. New York, Churchill Livingstone, 1985, p 289. 14. McCue 
JD: Cost-Canscious Use of the Ceohalosporins. New York, Ravan Health Care Communications, 1985, 
p37. 15. Direct price from Drug Toples Red Book, ed 90. Oradell, NJ, Medical Economics Co, 1986, p 378. 


reece, 1984. New York, #- 


Frequency and Route d 


\ 


bi 
„f! 





Patterns of Failure in Patients with Resected Stage I 
and II Non-Small-cell Carcinoma of the Lung 





THE LUDWIG LUNG CANCER STUDY GROUP 





The pattern of failure was studied in 1012 patients with resected 
Stage I or H non-small-cell carcinoma of the lung. Initial intra- 
thoracic failure (41%) was more common than initial extratho- 
racic failure (34%) even though a complete resection was the 
intent in all patients. The most frequent sites of initial failure 
were the bronchial resection line (16%) and the central nervous 
system (CNS) (15%). The site distribution of initial failure does 
not appear to depend on TNM stage or pattern of nodal involve- 
ment. Patients with poorly differentiated disease had a greater 
rate of initial extrathoracic failure (p < 0.01), predominantly 
bone or CNS. Implications for therapy and future research are 
discussed. 


HE 5-YEAR SURVIVAL RATE for patients with 

l bronchogenic carcinoma, including all stages and 
all treatment modalities, varies between 5% and 

15%, and there has been no substantial change in the last 
3 decades. For curvative treatment, surgical resection re- 
mains the most effective therapy. However, of the appar- 


\ ent resectable patients with Stage 1 or II disease, less 


F 


than 60% survive 5 years. Despite the intended complete 


removal of the primary tumor, there is a large number of 


patients with locoregional incomplete resection or mi- 
crodisseminations at the time of operation. ! 

The search for effective adjuvant therapy in lung cancer 
has been underway for more than 20 years. To date, how- 
ever, no significant improvement in survival has been seen 

from preoperative or postoperative radiotherapy, che- 
motherapy, or immunotherapy for non-small-cell bron- 
chogenic carcinoma. 

After a number of small studies that suggested a prom- 
ising role for adjuvant immunotherapy, the Ludwig Lung 
Cancer Study Group was formed in 1977 to conduct large- 
scale randomized clinical studies in resectable non-small- 
cell lung cancer to provide definitive evaluation of this 
modality of adjuvant treatment. Two large clinical studies 


. were begun that compared intrapleural Corynebacterium 


Reprint requests and correspondence: Ken Stanley, Ph.D., Ludwig 
Institute for Cancer Research, Inselspital, CH-3010 Bern, Switzerland. 
Submitted for publication: May 15, 1986. 


From the participants of the Ludwig 
Lung Cancer Study Group 


parvum versus placebo and intrapleural plus repeated in- 
travenous C. parvum versus bacillus Calmette-Guerin 
(BCG) versus placebo. Intrapleural C. parvum was det- 
rimental with respect to survival (p = 0.06) and BCG was 
associated with a decrease in disease-free interval (p 
= 0.04) (see references 2 and 3 for detailed reports of the 


' therapeutic aspects of these studies). This paper reports 
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an analysis of the patterns of failure in patients of these 
two clinical studies. 

The study of patterns of failure is important for a num- 
ber of reasons. Foremost, it gives an evaluation of the 
weaknesses of current primary therapy. All too often cur- 
rent clinical research simply focuses on whether or not a 
given approach works; it is as important, if not more so, 
to determine how something works or fails-to work. A 
progressive approach to therapy development, analyzing 
the failures and then adjusting treatment to counteract 
the failures, has proved beneficial in a number of diseases, 
such as Hodgkin’s disease. 

A second reason for investigating the patterns of failure 
deals with defining subgroups of patients who perhaps 
should be treated differently because of a different natural 
history. Care must be taken, however, when defining 
subgroups of patients to receive different primary therapy 
based on patterns of failure alone. For example, if a par- 
ticular patient group metastasized earlier than another 
group after surgery, this would not necessarily imply that 
surgery does not significantly prolong the survival of this 
subgroup and should not be given. Other reasons for the 
study of patterns of failure include the nature and timing 
of ancillary treatment, supportive care, and understanding 
of the disease progression. 

There are, however, severe limitations to the data on 
patterns of failure that arise from clinical studies. The 
reported pattern of relapse will depend on the frequency 
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TABLE 1. Patient and Disease Characteristics 


Percentaze 
Characteristic of Patier-ts 

Age 

<50 years 16% 

50-59 years 43% 

60-70 years 41% 
Sex 

Male 86% 

Female 14% 
Surgical stage 

pTiNo 36% 

pI2No0 39% 

print 8% 

pI2Nl 17% 
Type of resection 

Pneumonectomy 27% 

Lobectomy 59% 

Bilobectomy 6% 

Other 1% 
Nodal involvement 

No positive nodes 75% 

Intrapulmonary only 21% 

Lung hilar nodes 5% 
Histologic type * 

Squamous cell 63% 

Adenocarcinoma 26% 

Large cell 11% 
Degree of histologic differentiation * 

Weill differentiated 25% 

Moderately differentiated 39% 

Poorly differentiated 35% 


* Participant diagnosis. 


and thoroughness of clinical evaluation. The detection of 
asymptomatic failure depends solely on whether ithe ap- 
propriate clinical study is done at the appropriate time. 
Perhaps more serious is the delay in time between relapse 
at some sites and the time when this relapse is clmnically 
detectable. The true pattern of failure could be signifi- 
cantly different from the observed pattern of failure. De- 
spite these limitations, however, identification of =he site 
of first observed failure clearly points out a weakness in 
current therapy and provides a rational basis for devel- 
oping more effective treatment. 


Patients and Methods 


Patients were considered for entry into the stadies if 
they met the following criteria: less than 70 years of age; 
no previous history of malignancy or previous treatment 
by irradiation, cytotoxic drugs, or immunosupprsssants; 
no signs of regional or distant metastases; no plearal ex- 
udate; and histologically confirmed squamous ce] carci- 
noma, adenocarcinoma, or large-cell carcinoma cassified 
after operation as pT1 NOMO, pT2NOMO, pT1NIMO, or 
pT2N1M0 and considered radically resected mac-oscop- 
ically and microscopically. 

Patients were entered centrally and were randcmly as- 
signed after operation to either placebo or intrapk ural C. 
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parvum for the first study or to either placebo, intrapleural 
BCG, or intrapleural and intravenous C. parvurn for the 
second study. The patients were followed-up every third 
month during the first 3 years and then every 6 months 


for the following 2 years, or until death. Before operation y 


and during the follow-up periods the following parameters 
were recorded: history and clinical examination, lung x- 
ray (p.a. and lateral), performance status, blood differential 
counts, liver enzymes, laparoscopy and/or liver scintigram 
and/or ultrasound when serum enzymes and/or clinical 
findings led to suspicion of liver metastasis, and pulmo- 
nary function tests. All data were reviewed centrally. 
For patients with recurrence of disease, the time of first 
recurrence is the date of definitive diagnosis. Intrathoracic 
failure was defined as failure in the intersegmental and/ 
or lobar hilar area, lymph nodes, and/or lung tissue. Ex- 
trathoracic failure was defined as failure in the lung hilar, 
mediastinal, paraesophageal area or subaortic nodes, and/ 
or tissue, including thoracic wall and/or any distant site. < 


Results 


From July 1977-January 1983, 1128 patients were en- 
tered onto one of the two studies. Of the 1128 patients, 
1012 satisfied the entry criteria and were evaluable. As of 
August 1985, the mean follow-up time for the evaluable 
patients was approximately 5.5 years; 571 patients (56%) 
have failed and 510 patients (50%) have died. Autopsies 
were performed in approximately one quarter of the 
deaths. The distribution of patients according to selected 
patient characteristics is given in Table 1. 

The site of initial failure was determined for the 571 y 
patients who have failed. Initial failure was classified as 
either intrathoracic, extrathoracic, or death with no ob- 
jective clinical evidence of failure. Table 2 lists the pattern 
of initial failure by treatment and various patient and 
disease characteristics. The type of surgical resection cor- 
related with the site of first failure, but the difference was 
not statistically significant. Patients with a pneumonec- 
tomy had fewer initial intrathoracic failures, as would be 
expected. Patients with a histologic diagnosis of poorly 
differentiated disease had a greater rate of initial extra- 
thoracic failure (p < 0.01). 

The site of initial failure for the 426 patients with ob- 
jective evidence of failure is given in Table 3. The most 
frequent sites of initial failure were the bronchial resection 
line (16%), central nervous system (CNS) (15%), ipsilateral 
extrapulmonary tissues (13%), contralateral lung (12%), 
bone (11%), and ipsilateral lung (11%). 

Patients with a diagnosis of poorly differentiated disease _ 
failed most often in the CNS (20%) and bone (17%). CNS `^ 
was the first site of failure for 9% of patients with squamous 
cell carcinoma, 19% of patients with adenocarcinoma, 
and 18% of patients with large-cell carcinoma. 
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TABLE 2. Pattern of Initial Failure 
Percentage of Patients 
Death and 
No Objective 
\ Evidence of Total 
Intra- Extra- Recurrence or No. of 
Characteristic thoracic thoracic Metastases Failures 
Treatment 
Placebo 41% 36% 24% 260 
C. parvum (IP}* 42% 32% 26% 127 
BCG 38% 33% 28% 120 
C. parvum (IP + IV}t 44% 31% 25% 64 
Age i 
<50 years 40% 42% 18% 88 
50-59 years 43% 36% 21% 226 
60-70 years 39% 30% 31% 256 
Sex 
Male 39% 34% 27% 503 
Female SO% 38% 12% 68 
Surgical Stage 
pring 39% 36% 25% Igi 
pT2N0 38% 32% 31% 220 
pTINI 53% 29% 18% 45 
pT2NI £3% 38% 19% 125 
\. Type of Resection 
Pneumonectomy 31% 37% 32% 165 
Lobectomy 45% 35% 21% 322 
Bilobectomy 32% 34% 34% 44 
Nodal Involvement 
No involvement 38% 34% 28% 401 
Intrapulmonary only 47% “33% 20% 131 
Lung hilar nodes 41% 44% 15% 39 
Histologic Type 
Squamous cell 49% 31% 29% 330 
Adenocarcinoma 39% 37% 24% 150 
Large cell 48% 36% 17% 59 
Histologic differentiation 
Well differentiated 49% 28% 23% 100 
Moderately differen- 
tiated 44% 25% 32% 139 
Poorly differentiated 33% 41% 26% 131 


Total l 41% 34% 25% 571 


N * IP = intrapleurally. 
\ TIP + IV = intrapleurally + intravenously. 


The relationship between first and second sites of failure 
was also studied. There were tendencies for the patients 
who failed in the ipsilateral lung to fail next in the con- 
tralateral lung (11 of 47 patients), the patients who failed 
in the ipsilateral extrapulmonary tissues to fail next in 
the contralateral extrapulmonary tissues (9 of 57 patients) 
or nodes (9 of 57 patients), and the patients who had bone 
metastases to fail next in the liver (6 of 48 patients), or 
CNS (6 of 48 patients). It was also noted that patients 
with CNS metastases tended to fail next in the ipsilateral 
extrapulmonary tissues (5 of 63 patients). However, the 
true pattern of failure may have been in the opposite di- 
rection, with different rates of time until clinical detection 
being responsible for the observed pattern. 

_ Figure | gives a schematic diagram of the pattern of 
` failure for these patients. This figure gives the pattern of 
failure as a percentage of patients as they move from study 
entry to death. Estimates of this distribution pattern were 
obtained from the patients who had recurrence or who 
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TABLE 3. Site of Initial Failure for Patients with Objective 
Evidence of Failure 


No. of Percentage 
Patients of Patients 
Intrathoracic 
Bronchial resection line 66 16% 
Ipsilateral intrapulmonary 47 11% 
Ipsilateral extrapulmonary 57 13% 
Contralateral intrapulmonary 50 12% 
Contralateral extrapulmonary 6° 1% 
Intrathoracic, site unspecified 5 1% 
Extrathoracic | 
Ipsi- or contralateral supraclavicular, 
scalene or cervical nodes 14 3% 
Other nodes 2 1% 
Bone 48 11% 
Liver 24 6% 
CNS 63 15% 
Other 20 5% 
Second cancer 24 6% 
100% 


Total 426 


had died; patients who were alive and disease-free were 
considered censored. 


Discussion 


The three principle conclusions of this study are that 
for patients with Stage I and II radically resected non- 
small-cell carcinoma of the lung: (1) control of intratho- 
racic disease is still a main problem; (2) the lack of control 
in the intrathoracic area was especially pronounced at the 
bronchial resection line; and (3) a significant number of 
patients have disease progression in the CNS. 
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Although a resection for cure was the intent of surgery, 
more than half of the initial failures were intrathoracic, 
and of these failures, 76% were ipsilateral. Twenty-nine 
per cent of the intrathoracic failures were at the bronchial 
resection line. This is a clear indication that more em- 
phasis should be given to local control. 

Autopsy data on 202 patients with a curative resection 
for lung cancer who died within 30 days of the operation 
showed that 35% had persistent disease.! Of the 131 pa- 
tients with epidermoid carcinoma, 44 patients (33%) had 
persistent disease identified at autopsy; 50% of these pa- 
tients had disease limited to the bronchial stump or the 
hilar or the mediastinal lymph nodes. The remainder had 
distant metastases. Unfortunately, there is little infor- 
mation about the surgical procedures and staging reported 
in this study. 

The sites of recurrence for resected Stage I non-small- 
cell lung cancèr were reported for 390 patients by the 
North American Lung Cancer Study Group; approxi- 
mately 39% of the first failures were intrathoracic (26%: 
involved lung and 13%: contralateral lung).* A study of 
346 similar patients from the Mayo Clinic showed first 
recurrence rates of 19%: local recurrence only, 26%: sub- 
sequent primary, and 55%: nonregional metastases.’ 

Patterns of failure were studied in Houston in a series 
of 592 patients with lung cancer with no known disease 
remaining after resection. Seventy-four per cent of the 
first failures were distant, 21% were regional, and 5% were 
both distant and regional simultaneously. The first ob- 
served failure was in the ipsilateral hemithorax or primary 
lung for 31%. | 

Relapse rates of 41% local recurrence versus 59% distant 
metastases were seen in Chicago in a study of 99 patients 
with resected Stage I or II disease.’ 

Neither adjuvant radiotherapy nor chemotherapy has 
improved survival for patients with Stage I and II resected 
non-small-cell lung cancer. The effect of a more extended 
surgical procedure is uncertain. Controlled studies to in- 
vestigate whether better local control is obtained by more 
radical extended resections that include more extensive 
margin removal at the point of resection, the more fre- 
quent use of pneumonectomies, and the prophylactic re- 
moval of ipsilateral and mediastinal nodal systems and 
noncritical adjacent tissues are not available. However, a 
median time of disease recurrence of 4 years and a median 
survival of less than 5 years indicate that concerns about 
disease control should receive more emphasis. 

Fifteen per cent of the initial failures in this study were 
found in the CNS. This rate is similar to the 21% rate of 
brain metastases as the first site of relapse in the study 
reported by the North American Lung Cancer Study 
Group.* The brain was the most Peden! single site of 
first failure (19%) in the Houston Study.° Prophylactic 
cranial irradiation (PCI) is of benefit in reducing the 
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number of CNS relapses in a number of randomized trials 
in small-cell carcinoma; a combined analysis indicates a 
reduction in CNS relapses from 22% to 6%.8 PCI has also 
been shown in a controlled trial to reduce relapses in the 
brain in patients with advanced non-small-cell carcinoma¢/ 
from 13% to 6%.° However, it must be pointed out that 
although there was a reduction in CNS relapses in the 
above-mentioned studies, there was no corresponding in- 
crease In median survival rates. 

The CNS failure rates for this study were highest for 
patients with adenocarcinoma (19%) and large-cell car- 
cinoma (18%) compared with squamous cell carcinoma 
(9%); this pattern has also been seen in a number of other 
studies of patients with resectable cancer, primarily with 
Stage I disease.* However, the propensity for patients with 
adenocarcinoma and large-cell carcinoma to have higher 
rates of distant failure than patients with squamous cell 
carcinoma, as seen for inoperable patients,’°'* was not 
seen in this study. The suggestion has been made to con-¢ 
duct randomized trials of POI for patients with resectable ` 
non-small-cell lung cancer.* 

There has been little progress in therapy for resected 
non-small-cell lung cancer in recent years even though a 
substantial number of studies have been conducted. This 
may be due in part to the relatively few studies that have 
looked at the patterns of failure in this disease. 
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Spontaneous free perforation is an uncommon event in thenatural 
history of Crohn’s disease. It occurred in 21 of 1415 satients 
(1.5%) admitted with Crohn’s disease to The Mount Sirai Hos- 
pital between 1960 and 1983. The mean duration from onset of 
Crohn’s disease to occurrence of perforation was 3.3 yezrs. Ten 
patients had small bowel perforation, ten patients had large bowel 
perforation, and one patient had simultaneous perforatior of both 
ileum and cecum. The incidence of perforation in disezse seg- 
ments of small bowel was 1.0% (jejunum 6.0%, ileum 0.72%), and 
in the colon, 1.3%. Besides the 21 patients’ with spor-aneous 
free perforation, an additional nine patients had spor-aneous 
free rupture of an abscess into the peritoneal cavity. The mean 
duration from onset of Crohn’ s disease to rupture of abscess was 
8.5 years. All 30 patients had surgery within 24 hours: of per- 
foration or rupture. All 21 patients with spontaneous fee per- 
forations survived, as did ‘all but one of the nine patiects with 
perforated abscess. The cornerstone of the treatment oz ileoco- 
lonic lesions perforating into. the general peritoneal cavity is 
proximal diversion with delayed reconstruction of intestinal con- 
tinuity whenever possible. With perforation of the smal. bowel, 
primary reanastomosis: is possible in selected patients. 


E PERFORATION OF THE BOWEL in inflam -natory 
Fe disease has’ been an uncommon bet often 
lethal complication.’ Free perforation occurs 
more frequently in ulcerative colitis'** than in Crohn’s 
disease,’~® but in ulcerative colitis it invariably occurs in 
the colon, usually as a consequence of toxic dation, 
whereas in Crohn’s disease it may also occur in the small 
bowel, generally without a prelude of intestinal diletation. 
Morgagni in 1769 may have provided the first cescrip- 
tion not only of Crohn’s disease but also of free perfration 
- in Crohn’s disease,'° In 1935, Arnheim reported a patient 
at autopsy with a perforated abscess due to regicaal en- 
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teritis.'' Two years later, Halligan described a Mien 
old woman with ileal perforation who also died.'* Since 
that time, at least 84 well-documented cases of free per- 
foration have been reported. !? Most cases have involved 
the ileum (62, or 74%),*7*?-!5 with a smaller number 
occurring in the jejunum (10, or 12%)*!® 7 or colon (12, 
or 14%).!3'8-22 The mortality rate of this complication 
appears to have been decreasing.’° 

We review the data of 30 patients with Crohn’s disease 
with spontaneous free perforation (21 patients) or free 
perforation of an abscess (9 patients) seen at The Mount 
Sinai Hospital. "We also list the sites of free perforation in 
another 13 patients who had Crohn’s disease before ad- 
mission to The Mount Sinai Hospital. 


Materials and Methods 


The records of 1415 patients with Crohn’s disease who 
were admitted to The Mount Sinai Hospital between 1960 
and 1983 were obtained from the computer files of the 
hospital and were reviewed retrospectively. The diagnosis 
of granulomatous disease was based on the criteria re- 
ported by Lockhart-Mummery and Morson,”” and Cook 
and Dixon,” and discussed in a previous publication.” 
The clinical features required for the diagnosis of Crohn’s 
disease include radiologic, pathologic, or endoscopic ev- 
idence of transverse fissure formation or fistulization, 


asymmetrical mucosal involvement, aggregated inflam- 
matory pattern, confluent linear ulceration, segmental in- - 


volvement, right-sided disease, and noncaseating epithe- 
lioid granulomas. 

Free perforation due to Crohn’s ae was defined as 
spontaneous rupture of the small or large bowel with free 
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FREE PERFORATION IN PRIMARY (21) OR 
RECURRENT (5) CROHN'S DISEASE 


FIG. 1. Sites of free per- 
foration (primary or malig- 
nant) or ruptured abscess in 
Crohn’s disease. 


o Regional ileo-jejunitis (5) 
ə ileo colitis (m 
+ © Crohn's colitis(5) 
æ Postoperative recurrence(5) 
--~ Synchronous —> Metachronous 


flow of intestinal contents into the general peritoneal cav- 
ity. Ruptured abscess was defined as spontaneous rupture 
of an intraperitoneal abscess into the greater peritoneal 
cavity. | 
Among the 1415 patients with Crohn’s disease admitted 
to The Mount Sinai Hospital, 53 patients had free per- 
foration of small or large bowel, or rupture of an abscess 
into the free peritoneal cavity. We excluded from this 
report 13 patients with free perforation who were not seen 
\ at this hospital at the time of perforation (7 small bowel 
. perforations, 4 large bowel perforations, and 2 perforations 
\of abscesses originating in the ileum). Also excluded were 
five patients in whom the perforation occurred after pre- 
vious surgery, three patients with iatrogenic perforation 
after endoscopy, and three patients with perforation due 
to adenocarcinoma. The three pérforated cancers were 
located in the ascending colon, thé sigmoid colon, and in 
a bypassed loop of jejunum, and will be reported on sep- 
arately. Among the 23 patients excluded from this study, 
death occurred in two of the five postoperative patients 
and in the three patients with perforated cancers. 


Results 


There were 21 patients with free perforation, 12 men 
and 9 women. Perforation occurred in five of 554 patients 
with regional enteritis (0.9%), 11 of 602 patients with il- 
eocolitis (1.8%), and five of 259 patients with Crohn’s 

` + colitis (1.9%). 

The sites of free perforation are diagrammed in Figure 
1. Eleven small bowel perforations occurred (one having 
a cecal perforation in addition), for an overall incidence 
of perforation in diseased segments of small bowel, in- 





FREE PERFORATION IN CROHN’S DISEASE 73 


FREE PERFORATION OF CANCER (3) OR 
RUPTURED ABSCESS (9) IN CROHN'S DISEASE 


r” 


-@ Cancer(3) 
e Ruptured abscess (9) 


cluding regional enteritis and ileocolitis, of 1.0% (11 of 
1156 patients). Three jejunal perforations occurred among 
approximately 50 patients with jejunitis, jeyunoileitis, or 
jejunoileocolitis (6.0%), and eight ileal perforations oc- 
curred among 1156 patients with jejunoileitis, ileitis, or 
ileocolitis (0.7%). The colon was the site of perforation in 
11 of 861 patients (1.3%) with Crohn’s colitis or ileocolitis, 
including the patient with simultaneous ileal perforation. 
In one patient there were four synchronous colonic per- 
forations, and in another patient there were two metach- 
ronous colonic perforations (Fig. 1). 

Among the 21 patients with free perforation, the mean 
age at onset of disease was 27.4 years (range: 13-63 years), 
and at the time of perforation 30.7 years (range: 14-65 
years). Perforation was thus a relatively early complication 
in Crohn’s disease, occurring at a mean time of 3.3 years 
(range:1 month-10 years) from the onset of disease. Free 
perforation occurred within | year of onset in nine patients 
(43%), and within 5 years of onset in 17 patients (81%). 

Rupture of an established intra-abdominal abscess intc 
the free peritoneal cavity occurred in nine patients (0.6%): 
eight patients with ileitis and one patient with colitis, 5 
males and 4 females. The mean age at onset of disease 
was 23.3 years (range: 11-36 years) and the mean time 
of rupture of the abscess was 32.8 years (range: 15-56 
years). Thus, the duration from age at onset to rupture 
was more than twice as long, 8.5 years, compared with 
3.3 years for free perforation. 

Although the diagnosis of free perforation is usually 
fairly obvious, the administration of large doses of steroids 
may sometimes obscure the clinical picture. Fourteen of 
21 patients with free perforation had been on steroids 
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before the perforation. In this study, sudden sev=re ab- 
dominal pain occurred in 15 of 21 patients, disappearance 
of bowel sounds occurred in nine patients, and board- 
like abdominal rigidity occurred in eight patients. An up- 
right film revealed free air under the diaphragm (associated 
with loss of liver dullness) in six patients; four patients 
with colonic, one patient with ileal, and one patient with 
jejunal perforations. However, all patients had ıt least 
one or more of the above findings. 

Surgery was performed within 24 hours of perHration 
in all 30 patients. The operative procedures are sown in 
Figure 2. 

All 21 patients with spontaneous perforations and all 
but one of the nine patients with perforated absc=ss sur- 
vived. There was, however, considerable postoperative 
morbidity. Among the 21 patients with free perfcration, 
major wound infections occurred in six patients intra- 
abdominal abscess occurred in four patients, and wound 
` dehiscence, pulmonary embolism, transient renal <ailure, 
transient jaundice, fecal fistula, and seizures occurred in 
one patient each. Among the nine patients with ruptured 
abscess, one patient had a wound infection and one-patient 
had postoperative hepatic failure. The one deatk in the 
abscess group occurred 60 days after surgery and was due 
to serum hepatitis with hepatic necrosis. 


Discussion 


Since the first report from The Mount Sinai Fospital 
‘that described the necropsy findings of a rupturcd ileal 
abscess in 1935,'' 11 additional cases of rcptured 
abscess”*:?>-78 or free perforation’®:°>8 of the bowel in 
patients with Crohn’s disease have been reported from 
this institution. 8705-238 Although Crohn had not se en free 
perforation at this hospital up to 1957,” he had r<ported 
nie cases by 1965, all of which occurred in acute ilei- 


s.” However, only a single case was fully descrined,” pe 
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and it is not clear whether any of them had been previously £ 


reported. An extraordinary feature of Crohn’s study was 
postoperative survival of all seven patients.” One of the 
nine — cases in the current study has been previously 
described, '® and three were previously mentioned’ by us. 
We have omitted from this current study ten of the cases 
previously reported from this institution, plus any cases 
that occurred earlier than 1960, 

Our 21 cases of free perforation bring the number of 
fully described cases to at least 105.*'2 We recently re- 
ported on 99 cases of free perforation that included 15 
cases in the current study.'? Although Menguy believed 
that more than 100 cases had been reported,’ and Kyle 
collected information on 91 cases and added an additional 
four,*! not all have been described in detail in the medical 
literature, !? 

The incidence of 21 patients with free perforation in 
this study of 1415 patients (1.5%) is very similar to pre- 
viously reported incidences. In 963 patients with Crohn’s 
disease reported or described by Steinberg et al. in 1973 
and others,*-> there were 13 patients with free perforation 
(1.4%). However, unlike most previous reports, our pa- 
tients had as many colonic as small bowel perforations 
(11 each, one patient having both). However, in patients 
who had perforation before admission to The Mount Sinai 
Hospital there were a greater number of small bowel per- 
forations (7 vs. 4). Only 19 cases of colonic perforation 
have been previously reported,!**° including three cases 
of ruptured abscess and three postoperative cases.'? The 
high number of colonic perforations in our study probably 
reflects the high proportion of Crohn’s colitis and ileo- 
colitis at our hospital; the colon was involved in 861 of 
1415 patients (61%). Moreover, the actual incidence of 
colonic perforation among patients with colitis and il- 
eocolitis in this study (1.3%) was somewhat higher than 
the incidence of small bowel perforation in regional en- 
teritis and ileocolitis (0.95%). Perhaps the incidence of 
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free colonic perforation in Crohn’s disease is higher than 

most previous reports suggest. For example, Fisher et al. 

reported three cases that occurred within 8 months at the 

University of Kansas Medical Center.” They suggested 

X that other cases of free perforation in Crohn’s disease may 
have been mistakenly classified as idiopathic ulcerative 
colitis. Pneumoperitoneum is a relatively uncommon 
finding in perforations of the small bowel in Crohn’s dis- 
ease.°* Suk et al., who reported a patient with two colonic 
perforations and air under the right hemidiaphragm, were 
unable to establish the true incidence of pneumoperito- 
neum with colonic perforation. Four of our ten patients 
demonstrated this sign. This high incidence may be due 
to an increased amount of air in the colon as compared 
with the small bowel. 

In our review of the literature,'* free perforation was 
the initial symptom of Crohn’s disease in 25 of 84 patients 
(30%).”'*394! Free perforation was not the presenting 

symptom in any of our 21 patients,* having occurred 
within one year of onset of disease in nine patients and 
within 5 years of onset in 17 patients. The mean disease 
duration of 3.3 years before free perforation was similar 
to the mean interval before development of toxic dilation 
(5 years or less), but shorter than the duration to devel- 
opment of ruptured abscess (8.6 years) or other perforating 
complications, such as intra-abdominal abscess” and il- 
eovesical fistula (10 years each).} The relatively short du- 
ration from onset to perforation would tend to support 
the original theory of Crohn that free perforation (and 
also perhaps colonic dilatation),”'*** occurs before the 
protective granulomatous fibrotic and cicatrising reactions 
\ take place.”* By contrast, perforation secondary to car- 
cinoma is inevitably a very late complication of Crohn’s 
disease (Table 1) since carcinoma takes so long to develop 
in these patients.“ 

The underlying mechanism for free perforation may 
be bowel distention with increased intraluminal pressure 
proximal to an obstruction. This phenomenon occurred 
in at least one patient in the current series, and has been 
previously reported in other studies.27°7°:444647 A more 
speculative hypothesis is that of Harjola et al., who pos- 
tulated ischemia as the principal pathogenetic factor.'® 
Although this circulatory complication occurs in some 
cases of toxic dilatation in which intramural infarction 
results in perforation, in other cases, perforation may oc- 
cur in the absence of colonic dilatation.** Kyle has de- 
scribed enteritis of small blood vessels that is consistent 
with the ischemic hypothesis?!“ 

Although the administration of steroids in Crohn’s dis- 


= ease has been reported to be associated with an increased 


F morbidity and mortality rate*? and a higher recurrence 


* Since this study was completed one patient has been seen in whom 
perforation was the presenting manifestation. 
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TABLE 1. Duration From Onset of Disease to Perforation 
in 24 Patients with Crohn’s Disease 


Age at Age at Duration of 
No. of | Onset Perforation Symptoms 
Patients (years) (years) (years) 
Free perforation s 
(primary) 21 27.4 30.7 3.3 
Ruptured abscess 9 23.3 31.8 8.5 
Free perforation 
(carcinoma) 3 13.3 44,3 31.0 


rate, such therapy is clearly not the major factor in the 
development of free perforation. In this study, steroids 
had been given to 14 of 21 patients, a proportion not very 
different from that in the overall Crohn’s disease popu- 
lation. In a previous study by Steinberg et al.,° only two 
of seven patients had received steroids. Nasr et al.’ re- 
ported steroid administration in four of five patients but 
only two of 36 patients. 

The mortality rate of free perforation has always been 
assumed to be formidable. However, a review of the lit- 
erature suggests that survival is contingent on correct and 
appropriate surgical management. The mortality rate as- 
sociated with simple suture, particularly in earlier reported 
series, was high (41%).'? However, with resection the 
mortality rate was only 4%.'° It is possibly even lower 
with diversionary procedures with or without resection, 
as was found in this study, and by Menguy.’ This relatively 
low mortality rate is in sharp contrast to perforation in 
ulcerative colitis, which is associated in some reports with 
mortality rates of over 40%.! It is difficult to explain this 
difference in the mortality rates of perforation between 
these two forms of inflammatory bowel disease. One may 
speculate that the large number of jejunoileal perforations 
in Crohn’s disease, with lower anerobic bacterial counts, 
is a factor. However, all 11 patients with colonic perfo- 
rations in our current study survived, and nine of 11 pre- 
viously reported patients with spontaneous, free colonic 
perforation without abscess also survived.'? Perhaps local 
adhesions or the focal nature of the lesions in Crohn’s 
disease may contribute to the better prognosis. 

The excellent survival rate in this study may be ex- 
plained by the consistent policy of early surgery with re- 
section or diversion or both. Of the 21 patients with free 
perforation, four patients had resection and anastomosis 
and 16 patients had some form of diversion proximal to 
the perforation. One of the latter patients with suture and 
distal ileal resection, without proximal diversion, had re- 
perforation and required reoperation and diversionary je- 
junostomy. Although a second patient was successfully 
treated by suture of a jejunal perforation, we cannot rec- 
ommend this form of treatment in view of the high mor- 
tality rates reported. In the patients with abscesses, diver- 
sion was the cornerstone of treatment with or without 
concomitant resection. Delayed resection and recontruc- 
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tion of continuity is possible after recovery in all patients 
in whom a diversionary procedure was performed, pro- 
vided the distal colon, rectum, and perianal areasare not 
severely diseased. 
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Single-dose Chemoprophylaxis in 
Elective Colorectal Surgery 


yA Comparison Between Doxycycline Plus Metronidazole and Doxycycline 





LARS BERGMAN, M.D. JAN H. SOLHAUG, M.D. 


In a prospective, randomized double-blind study either 400 mg From the Department of Surgery, Karlstad and 
of doxycycline + 1500 mg of metronidazole (D + M) or 400 mg Torsby Hospitals, Sweden 
of doxycycline (D) alone were given intravenously as a single 
X preoperative dose to patients admitted for elective colorectal 
` surgery. A comparison of the rate of postoperative septic com- , , , 
plications was made. After excluding drop-out patients, 261 pa- tures done on abscess discharge showed that in the patients 


tients remained for evaluation. In 135 patients with D + M treated with doxycycline, most infections were caused by 
Areca a were hese Laisa complications anaerobic strains, and in the patients treated with met- 
.0%). In 126 patients with D treatment 20 septic complications . - : : : h 
related to the surgical procedure occurred (15.9%). The difference ronidazole, ia esa nee a sage aes an i 
is highly significant (p < 0.005). Most postoperative infections conclusion there ore was that a combination ol a single 
were superficial wound infections (14 of 24 patients), and the dose of doxycycline with metronidazole might be superior 


mean hospital] stay in the two treatment groups was equal. Bac- to doxycycline alone. We determined if a single dose of 
teriologic studies showed a highly significant reduction in an- the combination doxycycline and metronidazole is su- 


bes in cultures from peri tive intra-abdominal fluid in . . ; : : 
the D + M treatment group. The study has thus showed that PTO" to doxycycline alone in preventing postoperative 
the addition of metronidazole, an efficient agent against anaerobic SEPtic complications in elective colorectal surgery. 


bacteria, to an antimicrobial agent against aerobic bacteria sig- 
nificantly reduces postoperative septic complications in elective Material and Methods 


. colorectal surgery. , , 
N | This study was performed as a prospective, randomized 


double-blind trial between November 1981 and April 
1984 at the hospitals of Karlstad and Torsby, Sweden. A 
total of 307 patients admitted to the hospitals for elective 
colorectal surgery were included in the study. The follow- 


that treatment with antibiotics, either given to obtain a ing patients were excluded: (1) patients less than 18 years 
local antimicrobial effect on the bowel or intravenously Old, (2) patients treated with antibiotics less than 1 month 
administered to obtain systemic effect, significantly lowers before sugery, (3) patients with suspected intra-abdominal 
the postoperative septic rate. With systemic treatment it abscess, (4) patients with known allergy to doxycycline or 
has also been shown that a single dose of a long-acting metronidazole or treated with anticoagulants or disulfi- 
antibiotic given before operation is sufficient to prevent Tamum, and (5) pregnant or lactating women. The pa- 
postoperative septic complications.” In a previous study tients were randomly treated with either doxycycline (Vi- 
we compared single-dose doxycycline with metronidazole . bramycin®) plus metronidazole (Flagyl®) (D + M) or with 
given before operation.’ We obtained an acceptable low doxycycline (D) alone. The antibiotics were given as in- 
rate of postoperative septic complications for doxycycline, travenous infusions; a single dose of Vibramycin (400 mg) 
but in the patients treated with metronidazole there was was given to the D group, and in the D + M group ad- 


an unacceptable high rate of septic complications. Cul- ditional Flagyl (1500 mg) was given 0.2-6 hours before 
. operation. To obtain a double-blind design the patierts 


URING THE LAST 20 years many studies con- 
cerning the use of antibiotic prophylaxis to 
lower the postoperative septic rate in colorectal 

surgery have been published.' There is strong evidence 


es 
~Y : l Res 
/ in the D group were given a placebo infusion of saline 
Recni dead orende tars Neaman M D, Dare wath the same amount of fluid as in the Flagyl infusion. 
ment of Surgery, Centralsjukhuset, 651 85 Karlstad, Sweden. All patients were preoperatively prepared with careful 


Submitted for publication: July 10, 1986. bowel cleansing, either by whole gut irrigation’ or repeated 
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TABLE 1. Exclusion Criteria and Number of 
Patients Excluded, N = 307 


Treatment Group 


D+M L 


Cause of Exclusion 

Operation postponed — 
No colonic surgery 8 I 
Additional antibiotics 

Perioperatively l a 

Postoperatively 4 - 
Reoperation 4 
Total 17 2- 


water enemas, until clear effluent was achieved. No oral 
antibiotics were given. 

The anastomoses were made end-to-end, caefully 
avoiding fecal contamination. A two-layer techniqve with 
the use of resorbable sutures (Dexon®) was used. In an- 
terior resections of 49 patients, the automatic staplmg de- 
vice (EEA, US Surgical Corp, Norwalk, CT) was used in 
37 operations. 


Contamination 


The degree of fecal contamination when constricting 
the anastomoses was estimated on a four-graded sc=le: (1) 
“no contamination” is defined as no visible leakag: from 
the bowel ends; (2) “slight contamination” is intestinal 
content giving a spot discoloring on the protecting towels; 
(3) “moderate contamination” is soiling of intestinz1 con- 
tent restricted to the towels; and (4) “heavy contamina- 
tion” is fecal content leaking into the abdominal cavity. 
At the end of the operation, the abdominal cavi-y was 
irrigated with saline before the wound was closed. 


Microbiologic Evaluation 


Before the wound was closed, samples of aerobx and 
anaerobic cultures were taken from the pouch of Deuglas 
with a syringe, and from the bowel anastomosis bya cot- 
ton swab. Before closure of the skin incision, a simple 
from the subcutis was taken with a syringe. The samples 
were added to bottles that contained a medium of enaiched 
nutrient broth with a layer of BHI agar for aerobr and 
anaerobic culture. All samples were cultured on broth 
and different solid media. They were evaluated #ter 1 
and/or 2 days. Antibiotic sensitivity tests, including Joxy- 
cycline and metronidazole, were made by the paper disc 
method. Postoperative samples for aerobic and anacrobic 
culture were taken where possible from wounds wif dis- 
charge and from suspected abscesses. When septi<emia 
was suspected repeated blood cultures were made Ad- 
ditional specimens for bacteriologic study were ta=en if 
indicated by the patient’s condition. 
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Criteria of Infection 


Incisions that healed without discharge were considered 
as not infected. Wounds with discharge and positive cul- 
tures were considered infected. Stitch abscesses with min- , 
imal discharge were not considered as septic complica- 
tions. Deep infections included intra-abdominal abscesses 
confirmed by computed tomography, ultrasonography, 
or laparotomy. Septicemia was diagnosed by clinical 
symptoms: temperature more than 38.5 C, chills, and poor 
general condition (septic shock) with or without confir- 
matory growth in blood cultures. | 


Postoperative Follow-up Examination 


The follow-up examinations included careful inspection 
of the wounds on the 3rd and 6th or 7th postoperative 
days when the stitches were removed and/or the patient 
was discharged. A search was made for other sources of 
infection such as the urinary tract or the lungs. If an intra- £ 
abdominal infection was suspected, the diagnosis was ` 
confirmed by computed tomography, ultrasonography, 
percutanous drainage, or laparotomy. The final exami- 
nation was done 1 month after operation. 


Drop-out Criteria 


Patients were excluded from the study if, after preop- 
erative antibiotics, the operation was postponed, or bowel 
not opened, or additional antibiotics were given during 
the operation. Patients who were given antibiotics after 
operation for remote infections, or were reoperated on 
within 14 days of the primary operation and did not have 
signs of septic complications were also excluded from fur-. 
ther follow-up. Patients who died within 14 days of the 
operation without signs of septic complications were not 
evaluated. 


Statistical Analysis 


The chi-square test was used for statistical analysis. Only 
p values of 0.05 or less were considered significant. | 


Results 


The study comprised 307 patients. Six patients (2.0%) 
died within 30 days of operation. One death was due to 
a total anastomotic dehiscence without any sign of abscess 
or other septic complication, thus this was not considered 
as a septic complication. According to drop-out criteria, 
42 patients was excluded. The reasons for exclusion are 
given in Table 1. Seven patients had reoperation within - 
14 days without signs of septic complications. The causes "^ 
of death and reoperations are shown in Table 2 and Table 
3. For the final evaluation, 261 patients remained; 135 
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TABLE 2. Causes of Postoperative Deaths, N = 307 TABLE 3. Causes of Postoperative Reoperations, N = 307 
Treatment Group Treatment Group 
Cause of Death D+M D Cause of Reoperation D+M D 

Anastomotic dehiscence i* — Wound rupture 2 3 
Circulatory insufficiency — 2 Postoperative bleeding l — 
Pulmonary embolus ~~ l Ureteral damage I — 
Progressive cancer disease j* — 
Ruptured aortic aneurysm mem l 


l Bacteriology 
* Two patients who died more than 14 days after operation were in- 


cluded in the 261 patients for evaluation. The organisms found in the perioperative bacterial cul- 
tures and from postoperative infections are summarized 

patients had prophylactic D + M treatment and 126 pa- in Table 9. In the D + M group there were positive peri- 
tients had D treatment. There were no differences between operative cultures in all but four patients (97%) and in 
the two treatment groups with respect to sex, age, diag- the D group, all but three patients (98%) had positive 
nosis, or types of operation (Tables 4-6). Malignant dis- perioperative cultures. The aerobic flora was similar and 
ease and chronic inflammatory bowel disease were the mixed, comprising mainly Escherichia coli, coliform rods, 
predominant diagnosis, 62% and 16%, respectively. The and enterococci. Bacteroides fragilis was the most com- 

. mean postoperative stay was similar for the two treatment mon anaerobic organism, growing in 35% of patients in 
J groups, 13.4 days and 14.4 days for the D + M and D the D + M group and in 65% in the D group. The differ- 
groups, respectively. No adverse effects on administration ence is statistically significant (p < 0.005). The senitivity 


of the antibiotic drugs were observed. test showed resistance against doxycycline in 40% of E. 
o coli, 39% of coliform rods (Enterobacter, Klebsiella, and 
Septic Complications Proteus sp.) and in 19% of B. fragilis. In cultures from 


The total rate of septic complications related to the patients with septic complications, one of four patients 
surgical procedures was 9.2% (24 of 261 patients): 3.0% in the D + M group had anaerobic growth, but 7 of 20 
(4 of 135 patients) in the D + M group and 15.9% (20 of patients in the D group had growth of B. fragilis. In both 
126 patients) in the D group. The difference is highly sig- treatment groups, except in two patients in the D group, 
nificant (p < 0.005). there was a mixed flora of aerobic bacteria, mainly E. coli, 
Superficial wound infection was the most common Coliform rods, and enterococci. 
septic complication and occurred in 14 patients, two pa- 
- tients in the D + M group and 12 patients in the D group. Discussion 
In six patients with intra-abdominal abscesses there were The use of pre- and perioperative chemoprophylaxis in 
hree diagnosed anastomotic leakages. Two of the patients colorectal surgery is now widely accepted. In Sweden, 
without anastomotic leakage had Crohn’s disease (Table doxycycline has been the most used drug during the last 
/ 7). All abscesses were drained surgically, and the correct 10 years, It was first used perioperatively and after oper- 
antibiotics according to culture were given. ation,® but lately a single dose given before operation ap- 
The distribution of septic complications related to pears to produce as good a result as repeated doses.” In 
perioperative fecal contamination is shown in Table 8. In a previous study, doxycycline given as a single dose of 


152 patients there was no contamination: 2.6% (2 of 77 400 mg before operation resulted in a 13% rate of septic 
patients) in the D + M group and 10.7% (8 of 75 patients) 


hy 


in the D group had septic complications. The difference TABLE 4, Sex and Age Distribution, N = 261 
is significant (p < 0.05). In 75 patients with slight con- 
tamination, the total sepsis rate was 11% (8 of 75 patients); Treatment Group 
all eight patients were in the D group. The difference is D+iM D 
highly significant (p < 0.005). The difference in septic rate 
between “no contamination” (10 of 152 patients) and Sex 
slight contamination (8 of 75 patients) is not significant. ag 7 z a 
In 28 patients with moderate contamination, 2 of 12 pa- 

tients in the D + M group and 2 of 16 patients in the D a i a ši 

“group had septic complications. In six patients with heavy 40-59 22 31 

contamination (3 in each group), there were two septic alg 


complications in the D group. 
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TABLE 5. Number of Sep=c Complications Distributed on Diagnosis, N = 261 
D+M Greup  . D Group 
No. of No. ef No. of No. of 
Diagnosis Patients Complications % Patients _ Complications % 4 
Eg x 7 r Ping ) 

Colonic cancer 52 l 1.9 34 6 18 M 

Rectal cancer 39 2 5.9 36 6 17 i 

Crohn’s disease 12 ] 8.3 18 2 11 

Ulcerative colitis 6 _ — i 6 l 17 

Diverticulitis 9 _ — 13 1 8 

Miscellaneous 17 —— — 19 4 21 

TABLE 6. Number of Septic Corsplications Distributed by Type of Operation, N= 261 
D + M Group D Group 
No. of No. oF No. of No. of 
Type of Operation Patients Complications % Patients Complications % 

Colonic resection 63 2 3.2 56 6 1] 
Anterior resection* 25 — — 24 3 13 é 
Abdominoperineal rectum extirpation 16 2 13 1] 3 27 
Proctocolectomy 6 — — 8 | 13 
Closure of stoma 10 — -— 8 — — 
Miscellaneous 15 — — 19 7 37 
Total 135 4 3.0 126 20 15.9 


* In 37 patients, the EEA stapling device was used (US Surgic..] Corp., Norwalk, CT). 


the combination of single-dose doxycycline and metro- 
nidazole given before operation against single-dose doxy- 
cycline. This resulted in a highly significant reduction of 
septic complications compared with doxycycline alone. 
Most of the septic complications were superficial wound 
infections (14 of 24 patients). These infections were not 


b 


- complications. Metronidazole, given as a single p:eop- 
erative dose of 1500 mg, also was good protection against 
anaerobic septic complications, but was less effective as 
an overall prophylaxis. Thus, a combination prophy-axis 
against aerobic and anaerobic bacteria seems logicaland 
has been shown to be effective.”*” In this study, we tested 


TABLE 7. Clinical Data in Six Patients with Postoperative Intra-abdominal Abscesses 





Sex/age . Anastomotic Hospital stay 

(years) Diagnosis Type of Creration Leakage Treatment (days) 
M/70-79- Cancer coli descendinitis Left hemicc ectomy Yes D+M. 73 

F/40-49 Crohn’s disease Right hemiclectomy No D+M 28 
M/70-79 Cancer recti AR* with EZA Yes D 46 
M/60-69 Cancer recti « APt ; No -D 53 
M/50-59 Diverticulitis © | Left hemico2ctomy Yes D 36 
M/30-39 Right hemicalectomy No D 6 ` 


Crohn’s disease 





* Anterior resection. t Abdominoperineal rectum extirpation. 


TABLE 8. Number and Type of Sepsis in Elective @lorectal Operations with Different Degrees of Contamination 


D + M Group D Group 
_ No - Wound Deep . No Wound. Deep No. of Patients 
Degree of Contamination Infection Infection Infection Serticemia Infection Infection Infection Septicemia ‘Infected (%) 
No contamination 75 — 2 — 67 -6 l 1 10/152 (6.6) . i 
Slight contamination 43 — m — 24 4 2 2 8/75 (11) 
Moderate contamination 10 2 me — 14 l l — 4/28 (14) 
Heavy contamination 3 — ~— -— 1 l mee l 2/6 (33) 
Total 131 2 2 — 106 12 4 4 24/261 (9.2) 
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TABLE 9, Number of Patients with Perioperative and 
Postoperative Cultured Organisms 


D +M Group D Group - 

‘ Periop Postop Periop Postop 
“i Organism N = 135 N=4 N=126 N= 20 
E. coli 15 — 8 l 
Mixed aerobes 65 3 31 4 
B. fragilis | — 2 

Mixed aerobes and . 

B. fragilis 46 |* 78 5* 
No growth 4. — 3 > 9 
No culture 5 — 5 3 


* Three patients had anastomotic leakage in association with an abscess, 


. serious and did not prolong hospitalization. The most 
interesting septic complications are the intra-abdominal 
abscesses that are listed in Table 7. Two patients had 
Crohn’s disease, one patient in each treatment group, and 


4. neither had any sign of anastomotic leakage. Of 30 patients - 


operated on for Crohn’s disease there were four septic 
complications, two superficial wound infections, and two 
deep abscesses. In a study from Birmingham it was shown 
~ that bowel reséctions for Crohn’s disease have a high in- 
`. cidence of septic complications.’° Even if there were two 
` deep abscesses, the overall septic rate in patients with 
_ Crohn’s disease must be considered acceptable using the 
single-dose preoperative prophylaxis. Three of the patients 
with intra-abdominal abscesses had anastomotic leakage. 
It is impossible to say if lack of antibiotic cover may be 
a cause of a septic complication after an anastomotic 
leakage or if the anastomotic leakage is the primary cause 
of the abscess. However, the technique of anastomosis is 
\ very important in preventing septic complications. The 
‘amount of leaking intestinal content when constructing 
the anastomosis has been suggested to be important -in 
the risk of postoperative sepsis.*!'!? In this study there 
was no significant difference in sepsis rate between the 
groups “no contamination” and “slight contamination.” 
The figures in Table 8, however, indicate that even with 
adequate antibiotic prophylaxis there might be an in- 
creased risk in patients with moderate and heavy contam- 
ination. l . 
A study by Törnqvist et al.!? distinguished the risk 
groups for postoperative sepsis by sampling for quanti- 
tative culture from the abdominal cavity during opera- 
tion. In that study, patients with positive cultures and 
an amount of bacteria above a certain limit were given a 
broad-spectrum antibiotic after operation that signifi- 
cantly lowered the septic rate. In our study, over 90% of 
ç the perioperative cultures were positive, but there was no 


7 
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correlation between positive culture or antibiotic suscep- 
tibility to growing organisms and postoperative sepsis. The 
perioperative culture, however, showed that the addition 
of metronidazole to doxycycline significantly lowered the 


. growth of anaerobic strains. 


In conclusion, this study shows that single-dose ad- 
ministration of a long-acting, broad-spectrum antibiotic, 
with an effect mainly on aerobes, in combination with an 
effective antianaerobic agent, lowers the postoperative 
septic rate in elective colorectal surgery to almost the same 
as in “clean” surgery. The combination of doxycycline 
and metronidazole is also easy to administer, relatively 
cheap, and does not have major side effects. 
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The Influence of Inhalation Injury and 
Pneumonia on Burn Mortality 





KHAN Z. SHIRANI, M.D. BASIL A. PRUITT, JR., M.D. 


In order to assess the specific effects of inhalation injcry and 
pneumonia on mortality in burn patients, the records ef 1058 
patients treated at a single institution over a five-year period, 
1980-1984, were reviewed. Of these patients, 373 (35>) had 


ARTHUR D. MASON, JR., M.D. 


inhalation injury diagnosed by bronchoscopy and/or venalation ` 
perfusion lung scan. Of the 373 patients, 141 (38%) hai sub- 


sequent pneumonia. Among the patients without inhalation _njury, 
pneumonia occurred in 60 of 685 (8.8%). A multiple logistic 
equation was developed to estimate expected mortality =t any 
age and burn size for patients without either inhalation <njury 
or pneumonia, with either alone, or with both. Subtraction 3f the 
expected mortality without either inhalation injury or pneumonia 
from the expected mortality in the presence of either or both 
. permitted the estimation of additional mortality attributalle to 
these complications. Inhalation injury alone increased morality 
by a maximum of 20% and pneumonia by a maximum of 10%, 
with a maximum increase of approximately 60% when both were 
present. The influence on mortality was maximal in the midrange 
of expected mortality without these complications for any age 
group. These data indicate that inhalation injury and pneumonia 
have significant, independent, additive effects on burn mortality 
and that these effects vary with age and burn size in a predicfable 
manner. 


plications adversely affect the outcome of patients 
with burn injury. In an autopsy study, 70% of all “ire 
victims who died within 12 hours of burns had inhalaton 
injury,! indicating that toxic gases and products of n- 
complete combustion contribute significantly to early 
postburn death. Cutaneous burns activate the compe- 


T IS GENERALLY RECOGNIZED that pulmonary com- 
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ment cascade and induce intrapulmonary leukocyte ag- ' 


gregation, release of free radicals of oxygen, and pulmo- 
nary damage, possibly adding further respiratory insult 
to patients with inhalation injury. In addition, global im- 
munosuppression accompanies, and is proportional to, 
the extent of burn injury. As a consequence, respiratory 
tract infection is the most common complication of 
burns.” Although both inhalation injury and pneumonia 
reduce patient survival, the specific contributions of these 
complications to age and burn size-dependent patient 
mortality have not been completely determined. We at- 
tempt to define, in explicit terms, the contributions of 
inhalation injury and pneumonia to patient mortality. 


Materials and Methods 


The records of 1058 consecutive burn patients treated 
at this institute during the five-year period between Jan- 
uary 1980 and December 1984 were reviewed. The records 
were complete for all patients. Data were gathered on the 
status of inhalation injury on admission and on devel- 
opment of pneumonia during hospitalization. Patient 
survival was also noted. All patients received uniform care. 
Fluid resuscitation was performed according to a modified 
Brooke formula.? Burn wounds were treated with appli- 
cations of silver sulfadiazine* and mafenide acetate cream 
alternated every 12 hours.’ Nutritional support was pro- 
vided to meet increased metabolic demands. Excision and 
grafting of the burn wound usually began during the first 
postburn week. 

Inhalation injury was suspected in patients with facial 


burns and patients involved in structural fires or burned g 


4 


in a closed space. Patients were also considered at risk if 
they were mentally or physically impaired at the time of 
the accident. All patients at risk were investigated by 


} 


f 
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bronchoscopy, '**Xenon lung scan, or both. Broncho- 
scopic diagnosis of inhalation injury in these individuals 
was made by demonstration of inflammatory changes in 
the respiratory tract. These changes included mucosal er- 
_ ythema, edema, or ulceration and submucosal hemor- 
4. rhages with or without carbon deposition in the tracheo- 
bronchial tree.’ Patients with an abnormal '**Xenon lung 
scan independent of bronchoscopic findings were also 
considered to have inhalation injury. An abnormal lung 
scan consisted of ventilation perfusion mismatch or iso- 
tope retention exceeding 90 seconds.® 

Of the 1058 patients, 487 patients were considered at 
risk for inhalation injury and were further studied. Bron- 
choscopy alone was performed in 140 patients, ° Xenon 
lung scan alone was done in 106 patients, and both pro- 
cedures were done in 241 patients. In patients with pu- 
rulent sputum and physical findings suggestive of pneu- 
monia, a chest roentgenogram was obtained and sputum 
or endotracheal secretions were examined by Gram- 
ġ stained smears and by culture. Patients who had clinical 
signs and symptoms of respiratory tract infection and 
characteristic pneumonia infiltrates on chest roentgeno- 
grams received antibiotics. Initial antibiotic therapy for 
pneumonia was modified, if needed, when final culture 
and sensitivity results became available.’ 

Statistical differences between groups of patients with 
and without inhalation injury were assessed using the 
Student’s t-test. Multiple logistic regression technique was 
used to develop a predictor of the occurrence of inhalation 
injury. A basic age and burn size-specific index, based on 
our experience in the treatment of over 6,000 burn pa- 
tients at this institute over the past 3 decades, was used 

to assess severity of injury. In addition, the current group 
\ot 1058 patients was analyzed separately to assess specific 

contributions of inhalation injury and pneumonia to 
mortality. 


Results 


A diagnosis of inhalation injury was made in 373 pa- 
tients (35.3%). Pertinent demographic data on the patients 
are shown in Figure ! and Table 1. Twenty-one per cent 
of patients without inhalation injury and 73% of those 
with inhalation injury were confined in a closed environ- 
ment at the time of their burns. Respectively, 93% and 
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DEMOGRAPHIC DATA 


| INHALATION INJURY 
NO 





CLSP FACE BURN PNEU PROS LD 


Fic. 1. Data on patients with and without inhalation injury. In patients 
with inhalation injury, age and total burn size (TBS) were slightly higher; 
more patients had injury in closed spaces (CLSP) and there was a higher 
incidence of facial burns and pneumonia (PNEU). Age and burn size- 
adjusted probability of death (PROB) and observed mortality (LD) per 
100 patients were also higher in that group. 


52% of patients with and without inhalation injury sus- 
tained facial burns. Predicted mortality rate, based on the 
severity index, and observed mortality rate, respectively, 
were 17.9% and 9.6%.in patients without inhalation injury 
and 48.2% and 46.6% in patients with inhalation injury. 
The relationship between inhalation injury and burn size 
for all patients is shown in Figure 2. With increasing burn 
size, there was a corresponding rise in the incidence of 
inhalation injury. With increasing burn size, the incidence 
of pneumonia increased in patients with injuries of less 
than 90% of the total body surface; beyond this, the in- 
cidence decreased, possibly because many such severely 
injured patients died soon after injury (Fig. 3). The inci- 
dence of pneumonia and predicted and observed mortality 
with or without inhalation injury, diagnosed either by 
bronchoscopy or by '**Xenon lung scan alone, are dis- 
played in Figure 4. There was a stepwise increase in the 
incidence of pneumonia from the patients without in- 
halation injury (8.8%) to the patients with abnormal 
133Xenon lung scan only (19.5%) to the patients with ab- 
normal findings on bronchoscopy (45.8%). Figure 5 shows 
the incidence of pneumonia, postburn day of diagnosis 
of pneumonia, age, and burn size for all patients with and 
without inhalation injury diagnosed either by bronchos- 
copy or by '*?Xenon lung scan. The average day of di- 


TABLE 1. Patient Characteristics 


| Patients with Patients with Probability Observed 
No. of Age Burn Size Closed Space Face Burn of Death Mortality Rate 
Patients  (years)* Percentage* Injury (%) (%) (%) (%) 
-~ No inhalation injury 685 27 (+20) 23 (+19) 21 52 17.9 9.6 
Y. Abnormal results on xenography 113 37 (+18) 33 (+22) 61 89 31.2 21.2 
Abnormal results on bronchoscopy 260 39 (+21) 50 (+24) 78 95 55.6 57.7 


* Numbers enclosed in parentheses indicate SD. 
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Fic. 2. Relationship between burn size and incidence of inhalation injury 
illustrates the rise in occurrence of inhlalation injury with imcreasing 
burn size. 


agnosis of pneumonia was similar in all groups: [1 days 
for all patients, 15 days for patients without inhalation 
injury, and 10 days and 11 days, respectively, for patients 
with inhalation injury diagnosed by bronchoscopy or 
'33X enon lung scan. It should be noted, however, zhat in 
patients without inhalation injury, only 39% of cases of 
pneumonia developed within the first week, wheneas in 
patients with inhalation injury, 69% had pneumonia 
within the first week. The lengths of time for pneumonia 
to develop in patients with abnormal findings on bron- 
choscopy and in patients with abnormal '**Xenor. lung 
scans were similar and are shown in Figure 6. The average 
age of all patients with pneumonia was 45 years, ard the 
average burn size was greater than 52% of the total body 
surface area (Fig. 5). 

Using a stepwise logistic regression algorithm, < pre- 
dictor of inhalation injury was developed. The var-zables 
entering the equation were injury in a closed space (C_SP), 
presence of facial burns (FB), age, and total burr size 
(TBS): 


Y = —4.4165+ 1.61(CLSP)+1.77(FB)+.0237(TBS) 
+ .0268(AGE) 
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FIG. 3. There was a progressive rise in the incidence of pneumonia with. 
increasing burn size except in patients with burns greater than 85% of 
the total body surface. 
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Fic. 4. There was a stepwise rise in the occurrence of pneumonia (PNEU) 
from patients without inhalation injury (NO INHAL) to those with in- 
halation injury diagnosed either by Xenon lung scan alone (XENON 
POS) or by bronchoscopy (BRONC POS). Age and burn size-adjusted 
expected mortality (PROB) and observed mortality (LD) for patients 
with inhalation injury (XENON POS, BRONC POS) were also higher. 


CLSP = 0, 1 (absence, presence of injury in closed space) 
FB = 0, 1 (absence, presence of facial burn) 
TBS = total burn as percent of total body surface area 
AGE = age in years 
Pap ore eY 
| +e 
Pan = expected proportion of such patients with in- 
halation injury (limits = 0, 1) 


A comparison of the observed incidence of inhalation 
injury and that predicted by the above equation is shown 
in Figure 7. At each level, prediction closely approximated 
observation. 

Multiple logistic regression was also used to analyze f 
mortality of all patients as a function of TBS, age, inha- 
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Fic. 5. Overall incidence of pneumonia (PNEU), day of diagnosis of 
pneumonia (PNEUDAY), age, and total burn size (TBS) for entire group 
(OVERALL) for patients without inhalation injury (NO INHAL) and 
for patients with inhalation injury diagnosed either by "Xenon lung 
scan only (XENON POS) or by bronchoscopy (BRONC POS) are shown. 
Note the highest incidence of pneumonia is in patients with inhalation 
injury diagnosed by bronchoscopy. The average day of diagnosis of 


pneumonia, age, and burn size, however, appear similar for all groups. 
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Fic. 6. Times to pneumonia for patients with inhalation injury diagnosed 
by "Xenon lung scan only (XENON POS) or by bronchoscopy (BRONC 
POS) were similar. Early pneumonia was more frequent in patients with 
inhalation injury. | 


ş lation injury (II), and pneumonia (PNEU), yielding the 
- following equation: 


Y = —3.4953 + .09589(TBS) — .19881(AGE) 
+ ,0044788(AGE’) — .000020314(AGE?) 
+ .59056(II) + .92530(PNEU) 
TBS = total burn as percent of total body surface area 
AGE = age in years 
IJ = —1, +1 (absence, presence of inhalation injury) 
PNEU = —1, +1 (absence, presence of pneumonia) 
ay 
1+e* 
P = expected mortality (limits = 0, 1) 


This equation was used to estimate expected mortality in 
the absence of both inhalation injury and pneumonia, in 
the presence of either alone, and in the presence of both. 
Subtraction of the expected mortality without inhalation 
injury or pneumonia from that expected in the presence 
of those complications permitted the construction of 
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FiG. 7. Observed and predicted incidences of inhalation injury were re- 
markably similar (see text for details). 
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FiG. 8. Burn size as percentage of total body surface area on X axis, age 
on Y axis, and percent increment in mortality due to the presence of 
inhalation injury on Z axis are shown. Mortality, in the presence of 
inhalation injury alone, rose by a maximum of approximately 20% in 
patients in midrange of severity of injury as indexed by age and burn 
size. 


three-dimensional graphs depicting specific contributions 
to mortality of inhalation injury alone (Fig. 8), pneumonia 
alone (Fig. 9), and inhalation injury and pneumonia 
combined (Fig. 10). Expected mortality increased by a 
maximum of 20% in the presence of inhalation injury 
alone, 40% in the presence of pneumonia alone, and 60% 
when both inhalation injury and pneumonia were present. 
The contributions of inhalation injury and pneumonia 
were found to be independent and additive. Expected 
mortality in patients with very small or very large burns 
appeared to be relatively uninfluenced by these pulmonary 
complications except at the extremes of age. 


Discussion 


In the current study, we determined how inhalation 
injury and pneumonia influence the outcome after burn 
injury. In this consecutive series, we confirmed previous 
findings in a smaller sample of patients in whom inha- 
lation injury increased mortality.!° Additionally, the cur- 
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FIG. 9. Burn size as percentage of total body surface area on X axis, age 
on Y axis, and percent increment in mortality due to the presence of 
pneumonia on Z axis are shown. Mortality, in the presence of pneumonia 
alone, rose by a maximum of approximately 40% in patients in midrange 
of age and burn size. 
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FiG. 10. Burn size as percentage of total body surface area on_X axis, 
age on Y axis, and percent increment in mortality on Z axis areshown. 
Mortality rose by a maximum of approximately 60% in patients _n mid- 
range of age and burn size when both inhalation injury and pneamonia 
were present. 


rent study estimates, in a quantitative manner, the increase 
in patient mortality in inhalation injury. Burn p.tient 
survival was also reduced in pulmonary infection.’ 
-= The current study estimates the precise roles of each 
of these pulmonary complications in the outcome cf pa- 
tients with burns. Our data indicate that both inhalation 
injury and pneumonia are detrimental to patient survival 
and that a maximal deleterious effect occurs in the nid- 
range of burn severity. We have attempted to depic: the 
explicit, additive changes in mortality attributable to these 
pulmonary complications as they relate to age and otal 
burn size. The age and burn size-specific mortality in- 
creased by a maximum of 20% with inhalation im ury 
alone, by 40% with pneumonia alone, and by 60% -vith 
both. 

Inhalation injury and pneumonia contributed mini- 
mally to mortality in patients with small burns who-did 
well despite these ills. Similarly, in patients with extensive 
burns, in whom the traumatic insult exceeded the pLys- 
iologic reserve, neither the presence nor the absence of 
pulmonary complications altered the dismal outcome. 

Interestingly enough, despite similar age and burn sze, 
the incidence of pneumonia in patients with abnormal 
findings on bronchoscopic examination was higher than 
that in patients with either an abnormal '**Xenon lung 
scan alone or no inhalation injury. It appears that resi- 
ratory tract damage that is diagnosed by lung scan alone, 
in the absence of abnormal bronchoscopic findings, rep- 
resents a less severe form of injury than that detectal-le 
by bronchoscopy. The increased incidence of pneumonia 
in patients with visually demonstrable tracheobronchal 
inflammation appears to be ascribable to more extensive 
tracheobronchial injury. With massive tissue necrosis ar-d 
disruption of the alveolar capillary membrane,')'? pro- 
tein-rich plasma exudes into the tracheobronchial tree ard 
may serve as a medium for bacterial growth. Inhalaticn 
injury, in addition to inflicting structural damage on the 
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respiratory tract epithelium, impairs surfactant produc- 
tion’? and mucocilliary transport and produces atelec- 
tasis.'* Inhalation injury also impairs pulmonary mac- 
rophage function.'? The net result of these pulmonary 
changes, combined with the global immunosuppression 
of burns,!° is the development of respiratory tract infec- 
tion. In patients with inhalation injury, early pneumonia 
was more common than in those patients without inha- 
lation injury; in patients with inhalation injury, 69% of 
pneumonias occurred within the first postburn week, 


whereas 38% occurred in patients without inhalation in- | 


jury. 

In the individuals with abnormal findings on bron- 
choscopy, the '**Xenon lung scan added little to either 
diagnosis or prognosis. Routine use of * Xenon lung scan 
in patients with abnormal bronchoscopic examinations 
seems, therefore, unwarranted. An abnormal '*’Xenon 
lung scan in a patient without abnormal findings on 
bronchoscopy, on the other hand, is significant for prog- 
nosis, since the incidence of pneumonia 1s higher in these 
patients than in those with no inhalation injury. 

Thus far, a precise grading of clinical pulmonary dam- 
age consequent to inhalation injury has been impossible. 
In this regard, the current data allow partitioning of pa- 
tients with inhalation injury into two broad categories: 
those with abnormal findings on bronchoscopy irrespec- 
tive of the status of the Xenon lung scan and those with 
abnormal Xenon lung scan only. Such classification is 
pragmatic and permits sorting of burn patients into groups 
of those without inhalation injury, those with modest in- 
halation injury (abnormal !??Xenon lung only), and those 
with severe inhalation injury (abnormal findings on bron- 
choscopy). Such stratification of pulmonary damage may 
permit further refinement of estimates of risk. 

A predictor of the proportional frequency of occurrence 
of inhalation injury was developed that takes into account 
immediately available information, such as injury in a 
closed space, facial burns, age, and total burn size. Such 
information should be useful in triage. 

In summary, our data indicate that both inhalation in- 
jury and pneumonia exert discrete, measurable effects on 
patient mortality and can, therefore, be used along with 
age and total burn size to predict the likelihood of death 


x 


/ 


in burn patients with such complications. Inhalation in- — 


jury diagnosed on the basis of bronchoscopic findings has 
a worse prognosis than pulmonary damage detectable only 
by a ‘Xenon lung scan. Both complications add to the 
total physiologic insult-in a predictable manner, with little 
effect on mortality in patients with small injuries where 
the total burn can be borne or in patients with very large 
injuries whose physiologic capacity is exceeded by the in- 
jury alone. In the patients in the midrange of severity of 
injury, however, these complications may make a sub- 
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lethal injury lethal, and it is in these patients that better 
management of pulmonary complications may improve 
survival. | 
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Frequency of Occult Residual Melanoma After 
Excision of a Clinically Positive 


Regional Lymph Node 





MICHAEL KANE, M.D. EDWARD MCCLAY, M.D. 


A retrospective study of the medical records of 102 patients with 
Stage II malignant melanoma was conducted to determine the 
frequency of occult residual melanoma after excision of a clini- 
cally positive regional lymph node. Twenty-one patients met the 
study criteria for evaluation. Fifteen of 22 dissections were pos- 
itive for melanoma (68.1%). These results support definitive re- 
gional lymph node dissection if the results of excisional biopsy 
are abnormal. No conclusions can be drawn from these data 
regarding the survival advantage of therapeutic regional lymph 
node dissection. 


RE IS CONTINUING CONTROVERSY regarding the 
therapeutic efficacy of elective lymph node dis- 
section in patients with melanoma who are at 

high risk for regional recurrence.'~* With a decline in the 
number of elective regional lymph node dissections per- 
formed, it is increasingly more common to encounter pa- 
_ tients with a clinically positive regional lymph node. After 
histologic confirmation of recurrent melanoma in a re- 
gional lymph node-bearing area, these patients rounney 
have definitive regional lymph node dissection,’ on the 
assumption that the remaining lymph nodes harbor occult 
disease. However, there is little in the literature to justify 
this procedure. We performed a retrospective analysis to 
define the frequency of occult residual melanoma after 
éxcision of a clinically positive regional lymph node. 


Methods 


A computer-generated list of all patients registered by 
the Pigmented Lesion Group of Philadelphia, Pennsyi- 
vania, between 1963 and 1982, identified 409 patients 
with Stage II malignant melanoma. The ciinical charts of 
102 patients (25%) were randomly chosen for analysis. 

Entrance requirements for this study were a diagnosis 
of clinical Stage II malignant melanoma, histologically 
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abnormal results of excisional lymph node biopsy, and a 
subsequent regional lymph node dissection. 


Results 


Twenty-one patients met the criteria for entry into the 
study. (Table 1). There weré 12 patients with axillary node 
dissections (one patient had bilateral axillary dissections 
on separate occasions), seven patients with inguinal node 


TABLE |. Results of Lymph Node Dissections 


Excisional Lymph Node Dissection 
Patient Biopsy Site # Nodes ee # Nodes 
1 Axilla 0/14 
2 Axilla 0/9 
3 Groin 6/11 
4 Axilla 1/19 
5 Groin 3/10 
6 Groin 1/6 
7 Axilla 6/31 
8 Axilla 3/16 
9 Axilla 3/14 
10 Groin 0/20 
1] Groin multiple/multiple 
12 Axilla 7/20 
13 Neck 2/52 
l4 Axilla 0/multiple 
15 Supraclavicular 0/12 
16* Axilla, axilla 6/11, 0/6 
17 Groin 1/12 
18 Axilla 1/5 
19 Axilla 3/15 
20 Axilla 0/multiple 
21 Groin 8/15 


* This patient had bilateral axillary dissections on two separate oc- 
casions. l 
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dissections, and 1 patient each with cervical and supra- 


-clavicular node dissections. 


Overall, 15 of 22 dissections (68.1%) had lymph nodes 
positive for melanoma after abnormal results were ob- 
tained from excisional biopsy (positive predictive value 
.681, 95% confidence interval 45.13-86.14). The number 
of nodes sampled ranged from 5~52 (mean: 15.9). There 
were three patients in whom the total number of lymph 
nodes reviewed was not reported; two of these patients 
had negative lymph nodes. The mean number of lymph 
nodes sampled in patients with positive lymph nodes was 
17, whereas in those patients with negative lymph nodes 
it was 12. 


Discussion 


Our data allow us to predict that a substantial number 
(95% confidence interval 45.13-86.14) of patients with 
histologically confirmed melanoma in a clinically positive 


regional lymph node harbor clinically occult disease in — 


the remaining lymph nodes at that site. These results 
therefore support definitive regional lymph node dissec- 
tion for these patients. 

Additionally, our data support frozen-section excisional 
biopsy of a clinically palpable regional lymph node and, 
if the lymph nodes are positive for metastatic melanoma, 
immediate definitive regional lymph node dissection. This 
practice would spare the patient the potential hazards of 
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a second exposure to general anesthesia and could con- 
tribute to a shortened hospital stay. 

Historic experience indicates that the survival of pa- 
tients with histologically positive regional lymph node(s) 
is directly related to the extent of nodal involvement.>° 
Our study does not address the larger issue of whether 
therapeutic lymph node dissection carries a survival ad- 
vantage over cautious observation in these patients. How- 
ever, it does permit the clinician to predict the yield of 
further lymph node dissection after excision of a histo- 
logically positive lymph node. 
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Reversed Vein Bypass to Infrapopliteal Arteries 


Modern Results are Superior to or Equivalent to In-situ Bypass 


for Patency and for Vein Utilization 





LLOYD M. TAYLOR, JR., M.D. 


JAMES M. EDWARDS, M.D. 


EDWARD S. PHINNEY, M.D. 


In recent years many reports have attributed improved patency 
and improved vein utilization with lower extremity arterial bypass 
to infrapopliteal arteries to the use of the in-situ vein grat tech- 
nique (ISVB). This report describes 110 reversed vein bypasses 
(RYB) to infrapopliteal arteries performed from 1980-1986. 
Thirty-three per cent of these patients did not have am intact 
ipsilateral greater saphenous vein. One hundred per cent of pa- 
tients had autogenous RVB performed using a variety œ tech- 
niques, including vein splicing, use of arm veins, lesser saplenous 
veins, branch veins, and use of graft origins distal to the common 
femoral artery. The life table patency figures for these grafts 
are 90%, 85%, and 85% at 1 year, 3 years, and 5 years, respec- 
tively. The life table limb salvage at 5 years is 93%. These {:gures 
for patency, vein utilization, and limb salvage for moderc RVB 
to infrapopliteal arteries are clearly equal to or superior any 
reported figures for ISVB. Results for RVB are greatly improved 
when compared with historic controls, as are results for SVB. 
There is no evidence to date demonstrating superiority cf one 
technique versus another. 


VERY YEAR IN THE UNITED STATES about 5C,000 
lower extremity amputations are performed for 
ischemia.' The dismal outcome of ischemic am- 

putees with respect to early death, subsequent contralateral 
limb loss, failure to regain independent ambulation. and 
failure to return to gainful employment is well known.” 
4 Vascular surgical reconstruction of diseased aortclliac 
and femoropopliteal arteries has made significant progress 
in eliminating some ischemic amputations. However. for 
many patients with threatened tissue loss and severe ar- 
teriosclerotic disease, bypass to the tibial and peroneal 
arteries is the only alternative to amputation. 

The possibility of successful bypass to infrapopl+teal 
arteries was first reported by Morris et al.,> using prosthetic 
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grafts, and by Dale,° using autogenous vein. After these 
initial reports, infrapopliteal bypass was widely used to 
treat limb-threatening ischemia. Well-studied, large groups 
of such procedures were described in the late 1970s with 
intermediate patency rates in the range of 50-60%, and 
with significant rates of early postoperative death and limb 
loss in the face of patent vascular reconstructions.’~? 
Because of the failure of infrapopliteal bypass to prevent 
amputation in significant numbers of patients, some sur- 
geons have begun to examine alternate techniques in the 
hope of improving operative results. Recent reports have 


t 


described greatly improved figures for graft patency and / 


limb salvage using the in-situ vein bypass technique 
(ISVB).'°!! Wide spread use of this technique by many 
surgeons has followed, despite a critical lack of objective 
evidence of the superiority of one bypass technique over 
the other. 

We continued to use only reversed vein bypass (RVB) 
for infrapopliteal revascularization, and have noted im- 
proved results in recent years. This report describes our 
experience with 110 infrapopliteal RVB since 1980, and 
includes an analysis of the potential reasons for improved 
results. This report also provides figures for patency, limb 
salvage, and vein utilization for modern RVB, which may 
be compared. with currently reported figures for ISVB. 


Patient Population 
From January 1980 to March. 1986, 110 RVB to in- 


frapopliteal arteries were performed. The patients ages , 


ranged from 31-87 years (mean: 67 years). Sixty-one pa- 
tients (55%) were diabetic. Seventy-three patients were 
smokers (67%). Sixty-three patients (57%) had previous 
vascular surgery at some site. Thirty-two patients (30%) 
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TABLE 1. Patient Characteristics For 110 Infrapopliteal Bypasses 


No. of 
Patients* % 
Smoking 74 64 
Diabetes 61 55 
Symptomatic arterial disease at other sites 58 52 


* Patient age ranged from 31-87 years (mean: 67 years). 


had previous vascular surgery in the ipsilateral leg. Thirty- 
six patients (33%) did not have an intact ipsilateral greater 
saphenous vein (GSV) for use as a bypass conduit because 
of previous vein stripping or use as a prior bypass. Patient 
information is summarized in Tables 1-3. 


Methods 


All patients with limb-threatening ischemia or disabling 
claudication were considered for revascularization, with- 
out regard to previous vascular procedures or presumed 
lack of available autogenous vein. All patients initially 
had noninvasive vascular laboratory evaluation to confirm 
the severity of ischemia and determine the relative sig- 
nificance of multilevel stenoses and occlusions. !? 

Angiographic examination of patients with infrapopli- 
teal disease was done by the transfemoral or, occasionally, 
transaxillary Seldinger technique. For patients with severe 
ischemia, visualization of small below-knee arteries was 
enhanced by selective catheter injection of distal sites, 
delayed filming with magnification, and selective use of 
intra-arterial vasodilator injections, as described by our 
radiology group." An example of patent, graftable pedal 
arteries only visible after papaverine injection and external 


\ warming is seen in Figure 1. 


Significant pre-existing coronary artery disease was 
presumed in these most often elderly patients with severely 
symptomatic lower extremity arteriosclerosis. All patients 
were examined by cardiologists before operation, and in- 
vasive hemodynamic monitoring was begun before op- 
eration if necessary. Operations were performed under 
regional anesthesia except when a need to harvest arm 
veins precluded its use. 

Infrapopliteal bypasses were performed by two or three 
complete operating teams, each comprising a senior sur- 


TABLE 2. Previous Vascular Surgery in 110 Infrapopliteal Bypasses 








No. of 
Operation Operations 

Coronary bypass 4 (4%) 
Bypass ipsilateral leg 23 (20%) 
Bypass contralateral leg 21 (19%) 
Other procedure ipsilateral leg 9 (8%) 
Other procedure 6 (6%) 
Total 63 (57%) 
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TABLE 3. Previous Vein Utilization in 110 Infrapopliteal Bypasses 


Indications for Removal of 


Ipsilateral GSV No. of Operations 


Previous bypass ipsilateral leg 22 (20%) 
Coronary bypass 3 (3%) 
Vein stripping 2 (2%) 
Other vascular procedure 9 (8%) 
Total with absent ipsilateral GSV 36 (33%) 


geon and resident trainee, to allow completion of multiple 
procedures within a reasonable time. To allow complete 
limb revascularization, procedures such as extraperitoneal 
iliac endarterectomy and profunda femoris revasculariza- 
tion were often combined with bypass grafting. 4° 
Because many patients who had infrapopliteal bypass 
had limited amounts of available vein from which to form 
the bypass conduit, the vein harvest portion of the op- 
eration was performed first. Once the amount of usable 
vein was determined, the remainder of the operative pro- 
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Fics. 1A and B. A. Selective left femoral arteriogram that did not visualize 
patent distal vessels. B. Arteriogram after injection of tolazoline and 
external warming, which demonstrates graftable posterior tibial and dorsal 
pedal arteries (arrows). 
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FIG. 2. Arteriogram of reverse vein graft from common femoral to per- 
oneal artery segment without direct runoff to pedal arch that has remained 
patent 24 months. Note anatomic course behind knee (small arrows), 
and distal anastomosis with smooth taper and minimal angulation to 
peroneal artery segment (large arrows). 


cedure was tailored to fit the available vein. The weins 
were distended with chilled (4 C) autologous blood to 
which heparin, papaverine, and lidocaine had been added. 
In the absence of adequate GSV, veins from the arm, 
lesser saphenous vein, and branches and remnants of GSV 
from the thigh, calf, and foot were all used. Venovenous 
anastomoses were used liberally to provide conduits of 
adequate length and to permit excision of sclerotic seg- 
ments of otherwise usable veins. 

The site of distal anastomosis was chosen by inspection 
of angiograms. If more than one tibial vessel was patent, 
preference was given to the artery with angiographically 
visible unobstructed run off into foot vessels. However, 
the angiographic impression of the size and relative lack 
of disease of the tibial vessels was the most important 
determinant of choice of distal anastomotic site. Lack of 
direct run off to the foot and lack of intact pedal arches 
were not considered contraindications to infrapoplieal 
bypass, nor was extensive transmural vessel calcification. 
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The posterior tibial and peroneal arteries were exposed 
through medial incisions except in the distal extreme of 
the leg, where a portion of the fibula was resected to expose 
the distal peroneal artery. The anterior tibial artery was 
exposed with an incision lateral to the tibia. All vein grafts 
were passed along the anatomic course of the arteries they 
replaced, with grafts to the anterior tibial artery passing 
through an incision in the interosseous membrane. 

Tibial arteries for anastomosis were completely dis- 
sected 4-6 cm without dividing side branches. Back 
bleeding was controlled with rubber loops or intraluminal 
balloon catheters, never with clamps. Distal anastomoses 
were constructed in an end-to-side fashion with a running 
7-0 polypropylene suture, with the length of the anasto- 
mosis 10-20 times the diameter of the recipient artery. 
The distal end of the vein graft was carefully tapered to 
allow a smooth transition in diameter from graft to artery, 
and to create a “flat” angle between graft and recipient 
artery, as seen in Figure 2. 

The site of proximal anastomosis was chosen using 
vascular lab data and angiographic information to create 
the shortest graft possible. The common femoral artery 
was not used preferentially; superficial femoral or popliteal 
arteries were preferred for sites of origin if they were 
unobstructed. In the absence of sufficient usable vein to 
span from available proximal to distal anastomotic sites, 
endarterectomy of the proximal superficial artery from 
the femoral bifurcation to as far distally as the adductor 
canal was used to provide unobstructed inflow to a short 
length of usable vein. Vein grafts also occasionally orig- 
inated 10-15 cm down a revascularized profunda femoris 
artery in order to conserve length. 

Wherever the site of proximal anastomosis, care was 
taken to avoid compromise of the lumen in the small end 
of the vein. The preferred technique for proximal anas- 
tomosis involved incorporation of a venous side branch 
into the anastomosis as described by Muller-Wiefel'® and 
others, and is illustrated in Figure 3. In addition, if the 
artery at the proximal anastomotic site was thick walled 
and heavily diseased, the arteriotomy was first patched 
with a small piece of autogenous vein, followed by anas- 
tomosis of the proximal end of the reversed vein graft to 
this patch to ensure an unobstructed origin, as described 
by Linton.” 

Topical and intra-arterial vasodilators (papaverine and 
tolazoline) were liberally used to combat vasospasm in- 
duced by operative manipulation. All patients were given 
aspirin (325 mg/d) before operation and for an indefinite 
time after operation. Most patients received dextran 70, 
500 mL of 10% solution, during operation and for 48 
hours after operation. 

Each bypass graft was examined during operation by 
electromagnetic flow measurement, by continuous wave 
Doppler, and by routine completion arteriography using 
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an inflow occlusion technique. Suction drains were rou- 
tinely used in distal leg incisions. No splints or braces 
were applied. Ambulation was begun on the second post- 
operative day. Postoperative leg edema was controlled by 
the early application of gradient elastic stockings. 

After operation, patients were examined in the vascular 
laboratory at 3-month intervals for 1 year and then every 
6 months. Graft patency was determined by the presence 
of palpable distal pulses or by maintenance of initial post- 
operative improvement in vascular laboratory-determined 
segmental pressures. Angiograms were taken for any 
questionable grafts. An example of such an angiogram is 
seen in Figure 4. Graft patency reported is primary pa- 
tency only. Grafts that occluded but were salvaged by any 
means were considered as occluded. 


Results 


The indication for operation was limb salvage in 101 
(92%) procedures and claudication or asymptomatic pop- 
liteal aneurysm in nine procedures (8%). We define limb 
salvage as the presence of gangrene and/or ischemic rest 
pain and an ankle brachial index < 0.40. 

During this study, 323 limbs were believed to require 
vascular reconstruction and underwent angiography. Four 
patients (1%) had unreconstructable disease and had pri- 
mary amputation. Of the remaining patients, 209 had 
vascular reconstruction above the infrapopliteal arteries. 
The 110 patients in whom infrapopliteal reconstruction 
was possible on the basis of the angiographic findings ac- 
tually had the procedure. All these reconstructions were 
done with autogenous vein, in spite of the lack of intact 
ipsilateral GSV in 33% of patients. Thus, the vein utili- 


| zation rate for these patients was 100%. 


One patient died of a myocardial infarction immedi- 
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FIGS. 3A-C. Preferred technique for proximal anastomosis (4). Con- 
ventional end-to-side anastomosis is prone to constriction at point of 
origin (B). Incorporation of adjacent side branch into anastomotic origin 
prevents constriction (C). 
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FIG. 4. Arteriogram obtained when foot ischemia recurred 18 months 
after reconstruction consisting of proximal superficial femoral endarter- 
ectomy (large white arrows) and composite graft composed of two frag- 
ments of greater saphenous vein (black arrow indicates venovenous 
anastomosis). In spite of total occlusion of peroneal artery outflow (small 
arrows) the reconstruction remained patent. The limb was salvaged by 
extending the bypass to the distal peroneal artery using a segment of 
reversed cephalic vein. 


ately after surgery, an operative mortality rate of 1%. Eight 
patients had major complications (7%) and 17 patients 
had minor complications (15%). The specific complica- 
tions are listed in Table 4. 

There were two immediate postoperative graft occlu- 
sions. The first resulted from incorrect tunneling of a by- 
pass graft through dense scar from a previous femoro- 
popliteal bypass. This was corrected by graft thrombec- 
tomy, and the retunneling and bypass has remained 
patent. The second immediate occlusion occurred in a 
bypass from the popliteal artery to a 5-cm isolated segment 
of highly diseased peroneal artery at the ankle. The patient 
did not have reoperation. 

Follow-up period for these patients was 67 months 
(mean: 18 months). Twenty-eight patients died during 
follow-up at a mean interval of 10 months (range: 1-33 
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TABLE 4. Complications After 110 Bypasses to Infrapopliteal Arteries 


No. of 
Complications 

Major complications 

Hemorrhage 3 

Nonfatal myocardial infarction 4 

Stroke j 

Total 8 (7%) 
Minor complications 

Wound infection 3 

Delayed wound healing 12 

Hematoma 2 

Total 17 (15%) 


Total complications 25 (22%) 


months). Seven patients (6.4%) were lost to follow-up at 
a mean interval of 5 months (range: 1-10 months). 

The primary patency rate for the 110 grafts as ceter- 
mined by the life table method is listed in Table * and 
illustrated in Figure 5. The influences on patency rate by 
type of graft (Ze, intact GSV vs. arm vein, or spliced 
vein), size of vein graft, site of graft origin, and presence 
of limited distal outflow vessels were all examined. Ehere 
was no significant difference in patency rate with respect 
to each of these factors when compared with the entire 
group, as can be seen from Table 6. 

During this study, five patients required major lewer 
extremity amputations. Three of these patients required 
amputations in spite of persistent graft patency. Two cther 
patients required amputation when bypass grafts occluded 
and could not be salvaged by reoperation. All other limbs 
threatened by graft occlusions have been salvaged by re- 
operation. The life table limb salvage figures for the 101 
grafts performed for limb salvage indications are seen in 
Table 7 and Figure 6. 

The life table patency figures for the current study are 
compared with the results for the same procedures per- 
formed before 1980 in Figure 7. The two curves have 
statistically significant differences in patency values. The 
patency results achieved in this study are compared with 
those of recent studies that used the ISVB technique and 
are listed in Table 8. 





Discussion 


This report details improved results of 110 infrapepli- 
teal bypasses, all of which were performed using autcge- 
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Fic. 5, Life table patency for 110 RVB to tibial and peroneal arteries. 


nous reconstruction by a variety of techniques. Before 


considering the contributing factors to this improvement, y 


it is important to examine the implications of the absolute 
commitment to the use of autogenous arterial reconstruc- 
tion in these patients. 

The use of prosthetic bypass to infrapopliteal arteries 
has led to poor results in all reported series and is widely 
believed to be inferior to reconstruction with autogenous 
saphenous veins.'**! The superiority over prosthetic 
grafting of alternate autogenous reconstructive techniques, 
such as distal origin of bypass grafts, vein segment splicing, 
and the use of arm and lesser saphenous veins, is less well 
accepted, however. Our firm commitment to autogenous 
reconstruction has resulted in performing this procedure 
in 100% of patients in whom infrapopliteal reconstruction 
was possible, in spite of 33% of patients having no available 
intact ipsilateral GSV. The comparisons outlined in Table 
6 clearly show that autogenous bypasses that use these 
alternate techniques give patency figures equal to those 
of the group as a whole. Other authors have also reported 
that use of arm veins and use of distal graft origin have 
highly acceptable patency figures superior to those asso- 
ciated with prosthetic grafting.” ?4 We believe that the 
results from this report for patency and for limb salvage 
clearly justify the use of these alternate autogenous tech- 
niques. In view of our continuing ability to achieve au- 
togenous reconstruction in all patients who are candidates 
for infrapopliteal bypass, we conclude that the use of 
prosthetic grafts to infrapopliteal arteries is not justified. 


TABLE 5. Life Table Primaw Patency jor 110 Infrapopliteal Bypasses 








Interval (mo) At Rusk Occluded Withdrawn Interval Patency Cumulative Patency SE 
0-6 110 7 ad 0.920 0.920 0.029 
7-12 59 | £9 0.980 0.902 0.034 

13-24 39 0 fe 1.0 0.902 0.034 
25-36 27 | ES 0.947 0.854 0.057 
37-48 10 0 8 1.0 0.854 0.057 
49-60 2 0 q 1.0 0.854 0.057 
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TABLE 6. Influence on Patency Rates by Type, Size, and Site of Graft, 
and Presence of Limited Outflow 


No. 1 Yr. 3 Yr. 
of Patency Patency 
. Category Grafts (%) (%) 
Entire study 110 90.2 85.4 . 
Grafts originating from CFA 38 89 89 
Grafts originating from distal 
SFA, PFA or popliteal 72 90 84 
Grafts other than GSV 27 . 90 79 
Small grafts 10 88 88 
Grafts to limited outflow 14 83 83 


CFA = common femoral artery. 

SFA = superficial femoral artery. 
PFA = profunda femoris artery. 

GSV = greater saphenous vein. 


The results of this study are significantly improved over 
those achieved by the use of the same basic operative 
techniques from 1971-1980.'* Multiple factors may be 
responsible for this improvement. Figure 6 shows that the 
improved results occurred from 0-6 months. 

Traditionally, failures that occur in the first 6 months 
after infrapopliteal bypass have been attributed to tech- 
nical factors. We have recognized changes in several tech- 
nical details that we believe have contributed to improved 
early postoperative results. First, the importance of ade- 
quate angiography cannot be overemphasized. Patients 
with distal limb ischemia are commonly considered for 
amputation when conventional angiography does not 
demonstrate patent below-knee vessels. In our experience 
nearly all patients with threatened limbs have patent tibial 
or pedal vessels suitable for bypass if proper angiographic 
technique is used. Since 1980 we have seen only four pa- 

\ tients believed to have unreconstructable disease of 323 
patients with leg ischemia. In addition to visualization of 
patent leg arteries for bypass, the detailed information 
provided by selective leg angiography with vasodilator 
enhancement as seen in Figure 1'° has allowed us to select 
precise sites for tibial anastomoses where disease involve- 
ment is minimal, which increases the probability of op- 
erative success. 

Without question, our approach to tibial vessels has 
met with much improvement, as illustrated in Figure 7. 
Awareness of the extreme fragility of tibial arteries and 
development of techniques that reliably deal with them 
have improved over time. Improved instrumentation and 
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FIG. 6. Life table limb salvage for 101 RVB to tibial vessels performed 
for limb salvage indications. 


technical aids, such as magnifying loupes, coaxial fiber- 
optic illumination, and recently available needles and su- 
ture material, have contributed to increased technical 
SUCCESS. 

Mandatory completion arteriography after infrapopli- 
teal bypass has been a most important factor in ensuring 
operative success in our experience. We have not seen a 
single early postoperative occlusion in a patient with a 
satisfactory completion arteriogram during this study. 

Since Chesebro and associates” demonstrated that pre- 
and postoperative antiplatelet agents improved patency 
of coronary vein grafts, we gave aspirin before and after 
operation to all patients who had infrapopliteal bypass. 


‘Based on the report of Rutherford et al.” that described 


the beneficial effect of dextran 40 in preventing thrombosis 
after difficult lower extremity bypass, we have extensively 
used this drug in our patients as well. These pharmacologic 
measures may be responsible for some improvement in 
rate of early thrombosis. In spite of these identifiable fac- 
tors, we believe that the improved results of this study 
can be attributed to a continuing evolution of the sum- 
mation of the technical and judgemental factors sur- 
rounding infrapopliteal bypass that has resulted from the 
continued use of RVB. 

Concerns of whether the results of infrapopliteal bypass 
justified the procedure have been linked to well-described 
reports in which intermediate to long-term patency rates 
in the range of 40-50% led to an appreciable incidence 


TABLE 7. Life Table Limb Salvage for 101 Infrapopliteal Bypasses Performed for Limb Salvage Indications 


Interval (mo) At Risk Amputated Withdrawn 
h 0-6 101 5 48 
7-12 48 0 17 
13-24 31 0 7 
25-36 24 0 15 
37-48 9 0 7 
49..60 2 0 1 


Interval Salvage Cumulative Salvage SE 
0.935 0.935 0.034 
1.0 0.935 0.034 
1.0 0.935 0.034 
1.0 0.935 0.034 
1.0 0.935 0.034 


1.0 0.935 0.034 
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Fic. 7. Comparison of life table patency figures for current seris (top 
line) with patency for previous series (bottom line) of infrapopliteal by- 
passes. 


of limb loss in patients who had operation.” Recent 
careful analyses of the cost of leg bypass surgery as com- 
pared with the cost of primary amputation and the-cost 
of failed leg bypass also raise the question of the justifi- 
cation for procedures with an anticipated high falure 
rate, 2829 

The results of this study are clearly superior to those 
of the previous study. The fact that 85% of patients who 
had infrapopliteal bypass have maintained a paten re- 
construction for as long as 5 years without the neec for 
revision or reoperation of any kind clearly establishes in- 
frapopliteal bypass as the preferred treatment over primary 
amputation, whether from a risk/benefit or cost/benefit 
point of view. 

The high failure rates previously reported with irfra- 
popliteal bypass have appropriately led to considera-ion 
of surgical techniques other than the classic RVB as de- 
scribed by Dale.® Recently, ISVB as originally descr-bed 
by Hall” has been reintroduced. Proponents of the t=ch- 
nique have noted both improved patency figures com- 
pared with historic controls and the ability to use veins 
that were not suitable for RVB.!°!! Multiple factors Fave 
been cited as contributing to superior patency with ISB, 
including preservation of intact vasa vasorum, whic is 
said to result in improved endothelial preservation, and 
increased vein wall production of prostacyclin.” ISVB 
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is widely believed to be superior to RVB in situations with 
limited outflow tracts, as indicated by anecdotally pre- 
sented angiograms that depict patent grafts in the face of 
minimal runoff vessels.'! It is clear, however, that the im- 
proved patency attributed to ISVB is open to question. 
The patency and limb salvage figures in this study for 
RVB are clearly equal to or superior to any reported to 
date for ISVB as seen in Table 8. To our knowledge there 
is no published evidence that ISVB is a superior technique 


to RVB performed in the same time period. Persistant 


patency of RVB in the face of limited outflow is common 
in our experience, as shown in Figure 4, and should not 
be considered a unique feature of ISVB. 

The use of the life table method to analyze results may 
be criticized because the small number of patients in the 
longer follow-up intervals may give a false impression of 
excellent long-term results. This method was chosen be- 
cause it has been used to analyze most studies of ISVB, 
to which the same criticism may be applied. 

‘In addition to improved patency, ISVB is believed to 
allow use of smaller veins than can be successfully used 
for RVB, thus permitting autogenous bypass in more pa- 
tients. This concept of increased vein utilization with ISVB 
is patently false and should be dispelled. Veins used for 
ISVB must be mobilized and anastomosed to the appro- 
priate arteries proximally and distally, just as for RVB. 
Any vein that can be used for ISVB is suitable for RVB. 
Interestingly, the converse is not true. 

ISVB can only be performed on patients with intact 
ipsilateral GSV. In the current study, one third of patients 
who had infrapopliteal bypass did not have an intact ip- 
silateral GSV and would not have been eligible for ISVB. 


Attributing “increased vein utilization” to ISVB technique f 


ignores this group of patients, a group that is increasing 
in size. In our opinion, vein utilization figures are only 
meaningful when applied to the entire group of patients 
who have leg bypass, not just those with intact ipsilateral 
GSV. The vein utilization figure of 100% in this study 
was achieved by using a variety of techniques, including 
use of arm veins, contralateral leg veins, branch veins, 
and lesser saphenous veins. The patency results for these 
patients were no different from those of the entire study, 
emphasizing the reliability and the versatility of RVB to 


TABLE 8. Current Study Compared with P=evious Studies of In Situ Bypass to Infrapopliteal Arteries 


Reversed (R), 
Study N In situ (1) 

Current study 110 R 
Leather et al.’° 124 I 
Leather” 324 i 
Gruss et al.** 89 I 
Levine et al.” 55 I 
Carney et al.” 31 I 

I 


Buchbinder et al.” 60 


l-year Patency 


5-year Patency 


(%) 


3-year Patency 
(%) (%) 


90 85 85 
87 82 77 
ae = || 68 
63 46 38 
83 72 = 
85 72 = 
93 93 sa 


2 


we. 
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encompass the entire spectrum of clinically encountered 
patient situations (Table 6). Indeed, one might conclude 
that reports of ISVB include only “best case” patients 
(previously unoperated leg with intact GSV). In this study 
- 20% of patients were seen because of severe limb ischemia 
after a failed autogenous vein bypass in the affected leg. 
None of these’ “worse case” patients would have been 
eligible for ISVB. 

This study provides a description of patency and limb 
salvage figures for modern RVB to infrapopliteal arteries, 
which justify continued use of the technique. Surgeons 
who achieve comparable results in their own practices 
should feel no pressure to switch to ISVB because of pre- 
sumed superiority of the latter technique. We believe that 
recently reported improved figures for patency and for 
limb salvage after infrapopliteal bypass reflect overall im- 
provement in perioperative and intraoperative care rather 
than innate superiority of any particular bypass technique. 
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General Surgery—Therapy Update Service. Oliver H. Beahrs, 
Robert W., Beart, Jr. 560+ pp. Media, Harwal Medical >ubli- 
cations, Inc. 1986. $120.00. 


IN 1979 THE AUTHORS introduced GENERAL SURGERY— 
Therapy Update Service as an innovative and effective means 
of providing the practicing surgeon with a continuous uodate 
of a masterfully written text. As Dr. William P. Longmre, Jr. 
states so succinctly in the introduction, “A surgeon has only to 
remember surgery at the time that he or she began trainning to 
become aware of the constant changes taking place in the field 
of surgery.” A careful review of this outstanding work b~ two 
internationally recognized authors provides convincing evic/ence 
of the effectiveness of the original goal to provide constart up- 
dating of major surgical procedures together with the mewer 
technical procedures that are introduced each year. 

Special emphasis should be placed on a new feature introcuced 
this year as “Comments.” This service provides an expended 
annotative bibliography with direct reference to each appropriate 
chapter. These “Comments” provide a significant additixn to 
the “Newsletters” that were introduced last year and sent to 
subscribers twice annually. These have included updates on 
transplantation, newer uses of the laser, and the management 
of urinary tract stones. The chapter on “Inguinal and Femoral 
Hernias” by Nyhus and Pollak has been updated and, in add_tion, 
Hollier, an authority in the field of vascular surgery at the Mayo 
Clinic, has provided astute “Comments” on the “Vascular Sys- 
tem” with an impressive update of the recent contributioas to 
this important field. Similarly, Woods has done the sam= for 
“Head and Neck Surgery,” with emphasis on one of the nost 
recent advances in the field, that of craniofacial surgery. Ancther 
topic covered in “Comments” is that of “Burns” by an inter- 
national authority, Dr. Basil A. Pruitt, Jr., on resuscitation in- 
halation injury, biologic dressings, sepsis, and immunoagic 
support of the burned patient, and are all admirably upGated 
with a superb choice of recent key references. This unique sub- 
lication provides subscribers some: five mailings each year. in- 
cluding three total chapter revisions as well as Therapy Update 
Service, and now the new “Comments.” 

Although GENERAL SURGERY has been available for less 
than 10 years, it is little wonder that it has already become a 
widely read publication with increasing popularity, bringin= an 
entirely new approach to the needs of the busy surgeon. This 
reviewer is very favorably impressed with the expanding scope 
and usefulness of this work and predicts with confidence zhat 
its popularity will continue its marked upward trend. It repres=nts 
an extraordinary means of remaining abreast in many areasand 
in a way not attainable by any other publication. This work=an 
be recommended for the libraries of all students, residents, and 
practitioners of surgery with both conviction and enthusiaen. 


DAVID C. SABISTON, JR., N .D. 
Durham, North Carolina 
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Surgical Treatment of Aortic Aneurysms. Denton A. Cooley. 
240 pp. Philadelphia, W. B. Saunders Co. 1986. $55.00. 


DR. COOLEY PRESENTS an atlas on the surgical technique for 
management of aneurysms of the aorta beginning with the sinus 
of Valsalva and terminating with a bifurcation of the abdominal 
aorta. The book is organized into 12 chapters, an afterword, and 
an index. The first chapter briefly outlines the history of surgical 
management of aortic aneurysm. Subsequent chapters deal with 
aneurysms of the sinuses of Valsalva and ascending aorta, annulo 
aortic ectasia, acute and chronic dissection of the aorta, aneu- 
rysms of the transverse aortic arch, aneurysms of the descending 
thoracic aorta, thoraco/abdominal aneurysms, aneurysms of the 
infrarenal abdominal aorta, associated aortoiliac aneurysmal 
occlusive disease and renal and visceral arterial lesions, congenital 
aortic aneurysms, traumatic aortic aneurysms, graft infection, 
and an afterword that reviews the results of treatment of the 
spectrum of aneurysms at the Texas Heart Institute. 

Each chapter is richly illustrated with black and white line 
drawings depicting, in a clear fashion, the technical steps of re- 
pair. There are [12 multi-part illustrations, photographs, and a 
few tables. Each chapter contains some descriptive narrative to 
supplement the illustrations depicting technique and also con- 
tains a brief description of pathology and classification. The end 
of the chapter contains a list of bibliographic references. 

The major strength of this book springs from Dr. Cooley’s 
extensive experience with the spectrum of aneurysmal disease 
that is described. The quality and detail of the illustrations reflect 
that experience. However, it is important to point out that this 
book is primarily a surgical atlas and not a monograph on aneu- 
rysmal disease of the aorta. To the casual observer, who initially 
thumbs through the book, there may be a temptation to consider 
this a monograph in view of the heading of the text material 
and the references. However, the narrative tends to be a bit 
oversimplified and certainly does not cover (and probably was 
not inténded to cover) the aspects of pathology, natural history 
of disease, patient selection, and patient workup. Although each 
chapter contains a number of references, the more recent ref- 
erences are primarily publications from the Texas Heart Institute. 
There are a number of important recent publications that have 
been omitted. The older and more classic references are faithfully 
Gocumented. The bibliography is not suitable for the student of 
aneurysm disease beyond the aspects of technical repair. 

The chapter on vascular graft infection seems to be out of 
place in this book. Although vascular graft infection represents 
cne of the complications of aneurysm repair, it is not presented 
in a complications chapter nor are the many other complications 
associated with surgical repair of aneurysm documented. The 
text of this chapter is oversimplified, incomplete, and probably 
would have been better left out. 

In the afterword, Dr. Cooley explains that in 1975, the Texas 
Heart Institute began a program of computerized data storage 
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for aortic aneurysm. Therefore, an opportunity for review of a 
decade of experience with respect to their patient population 
was presented. The operative morbidity, mortality, and late sur- 
vival rates, using life tables, is a nice addition to the text. How- 
ever, it should be emphasized that these data represent the au- 

’ thor’s personal experience and should not be interpreted as a 
composite experience from other institutions as there was no 
attempt made to present a literature review. 

In summary, this book represents a complete review of the 
aspects of surgical technique of aortic aneurysm repair beginning 
at the aortic valve and concluding with the iliac bifurcation. The 
quality of the illustrations is excellent, and the information pro- 
vided should be helpful to surgical residents as well as trainees 
in cardiovascular surgery with respect to the surgical manage- 
ment of aortic aneurysm. 


WESLEY S. MOORE, M.D. 
Los Angeles, California 


Surgical Diseases of the Pleura and Chest Wall. R. Maurice 
Hood. 228 pp. Philadelphia, W. B. Saunders Co. 1986. $49.95. 
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_ DISEASES OF THE PLEURA AND CHEST WALL have been relatively 
neglected in the recent surgical literature. In this volume the 
diagnostic methods and treatment techniques for practically ev- 
ery conceivable pleural or chest wall problem are presented in 
detail. Clearly, Dr. Hood and his co-authors base their writings 


on an extensive and varied experience in these areas. Most of ` 


the principles and procedures presented were developed in the 
frst half of this century, but remain applicable today. 

The initial chapter reviews the anatomy and physiology of 
the pleura and chest wall in great detail. The second chapter 
focuses on the radiologic evaluation of pleural and chest wall 
diseases. Appropriately, the central role of computed tomography 
in the radiologic definition of these problems is stressed. This 
chapter is extensively illustrated and occupies one sixth of the 
entire monograph. The advantages of computed tomography 
over conventional radiography in the evaluation of the pleural 
space and the chest wall are amply demonstrated. The third and 
‘fourth chapters form the heart of this volume, covering pleural 
effusions and pleural infections, respectively. The diagnostic 
workup of pleural effusions and the differential diagnosis based 
on detailed laboratory findings are thoroughly delineated. The 
operative procedures, from thoracentesis to thoracoscopy, are 
carefully explained with the help of excellent illustrations. 
Chapter 4 is the most complete section of this volume, presenting 
the history of empyema management as well as modern man- 
agement algorithms for empyema management according to the 
particular infecting organism and clinical setting. The algorithms 
are logical ones, clearly presented, and the procedures are de- 
scribed and illustrated quite well. This chapter is truly exhaustive 
in its coverage of unusual pleural infections and rarely used 
treatment techniques. 

The remaining chapters consider chylothorax, spontaneous 
pneumothorax, chest wall trauma, mesothelioma, chest wall tu- 
mors, and techniques for chest wall resection and reconstruction. 
Each is a comprehensive review, logically presented and well 
illustrated. The chapters on mesothelioma and chest wall resec- 
tion are particularly current, detailing the latest management 
options. 

In general this volume is very well done and nicely fills a 
relative void in the recent general thoracic surgical literature. 
The material and methods presented represent a well-balanced 
mixture of older knowledge gained during the heyday of surgery 
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for pulmonary tuberculosis and new, innovative approaches re- 
cently popularized. There are an annoying number of typo- 
graphical errors, with mislabeling of two halves of composite 
illustrations or omission of the final phrase in a paragraph, for 
example. 

This book will be useful to any thoracic surgical resident, any 
general or thoracic surgeon who deals with pleural or chest wall 
problems regularly, and to any pulmonologist who deals with 
pleural diseases. This volume gives a definitive coverage of its 
subject and is reasonably priced. 


JON F. MORAN, M.D. 
Kansas City, Kansas 


Diagnostic Imaging of the Acutely Injured Patient. Thomas H. 
Berquist. 250 pp. Baltimore, Urban & Schwarzenberg. 1985. 
$47.50. 


DIAGNOSTIC IMAGING IN TRAUMA Is in a state of dynamic evo- 
lution, with various diagnostic studies apparently competing for 
use in the injured patient. This text is an effort to provide a 
timely overview of the current state of this field. The authors’ 
stated goal is to provide adequate background knowledge for 
the appropriate ordering of studies, improve cooperation between 
clinicians and radiologists regarding the best techniques and se- 
quencing of studies, and improve patient care while containing 
the cost of evaluation. The authors appear to have met their 
goals well. 

After the first chapter, which summarizes the basic life support 
protocol for multisystem trauma, the text is organized into body 
regions. Each chapter includes a general overview, a discussion 
of the techniques available, and a logical approach for the studies 
to use in each circumstance. The decision tree flow charts for 
imaging studies and the tables on indications and limitations of 
the various radiographic studies are most useful. Recommen- 
dations are made with little discussion of rationale or previously 
published series, but the references provided are appropriate for 
directing the reader to a more in-depth analysis if desired. 

The sections on extremity trauma are excellent. The well- 
illustrated presentations of the evaluation of skeletal injuries to 
the upper and lower extremity represents a significant contri- 
bution to the practical armamentarium of the practicing trau- 
matologist, although the techniques involved are neither inno- 
vative nor controversial. The section on evaluation of pelvic 
fractures is a good update on the changing roles of conventional 
radiography, contrast urography, arteriography, and CT scanning 
for acute pelvic trauma. The annotated illustrations of normal 
radiographic anatomy found throughout the book are particu- 
larly useful to the non-radiologist. The section on abdominal 
trauma includes a helpful perspective on the emerging role of 
CT scanning in the evaluation of solid organ injuries from blunt 
abdominal trauma. The section on skull trauma is a bit disap- 
pointing: cranial CT scanning for CNS trauma is perhaps the 
most significant innovation in trauma imaging since the discov- 
ery of x-rays by Roentgen, yet occupies only a single page with 
two illustrations, and is submerged in a very comprehensive and 
detailed review of the various conventional radiography projec- 
tions available for analysis of skull and facial bone injuries. B- 
mode 2D ultrasonic imaging for the evaluation of myocardial 
and pericardial abnormalities is also conspicuously absent. 

The authors, editor, and publisher are.to be congratulated for 
producing a very professionally assembled text. The quality and 
legibility of the type and the clarity and finish of the illustrations 
are first rate. The liberal use of very good radiographs is to be 
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commended; the captions and annotations are approprate and 
there are none of the usual but irritating errors in the al&nment 
or orientation of the reproduced radiographs. Diagnostic 2naging 
of the Acutely Injured Patient is a practical assessmen_ of the 
current status of this changing field, and belongs on thexlesk of 
every traumatologist and in every emergency clinic. 


WORTHINGTON G. SCHENK, IK, M.D. 
Charlottesville, Virginia 


Angina Pectoris, 2nd Edition, in the International Semfaars in 
Cardiovascular Medicine Series. D. G. Julian. 233 pp. Nee York, 
Churchill Livingstone, Inc. 1985. $52.00. 


THE STATED PURPOSE of this multiauthored text is to 2resent 
an overview of the current knowledge concerning angina pectoris. 
The authors provide a broad, well-written review of the sabject. 
Fach chapter is very readable and provides a basic introduction 
to its topic, as well as more detailed information. Recent de- 
velopments in the diagnosis and therapy of coronary artery dis- 
ease, such as percutaneous transluminal coronary angicolasty, 
are presented. 

The entire spectrum of ischemic cardiovascular disease, ex- 
cluding myocardial infarction, is discussed. Chapters are inzluded 
on the epidemiology of angina pectoris; the pathophysioDgy of 
exertional, vasotonic, and unstable angina; methods of diaznosis; 
and therapeutic options. Other interesting topics presented are 
the history of angina pectoris and a review of the medical Hstory 
and physical examination in patients with angina. The ilustra- 
tions are clearly reproduced and easily understood. Each caapter 
is well referenced with an appropriate bibliography. 

Angina Pectoris provides a concise overview of the syncrome 
of angina pectoris. The text should serve well as a refererme for 
students, residents, and physicians who seek more detaiEd in- 
formation on this increasingly important subject. 


J. WILLIAM GAYNOR, M.D. 
Durham, North Carokna 


Colorectal Cancer: Current Concepts in Diagnosis and Treatment. 
Glenn Steele, Jr., Robert T. Osteen. 366 pp. New York, Marcel 
Dekker, Inc. 1986. $59.50. 


THE BOOK COMPRISES 13 chapters (357 pages); five chapters 
written by the editors and eight chapters written by invitec con- 
tributors. The chapters written by the contributors are essercially 
well organized as to content, uniformly cohesive, inform _tive, 
and completely authoritative. The practical clinical experi: nces 
of the respective authors is poignantly epitomized in the dis- 
cussion of adjuvant therapy (Chapter 9), when the author sates: 
“. . . almost 30 years of clinical experiences have failed tocon- 
vincingly demonstrate the efficacy of adjuvant chemotherady in 
patients with colorectal cancer.” (page 241). 

In Chapter 4, reference is made, in error, to. ““Cannon’s peint” 
for Cannon’s ring and is incorrectly stated to represent the em- 
bryonic site of junction of the fore-gut and hind-gut, insted of 
mid-gut and hind-gut (page 81). Also, the roentgenogram age 
76) requires a clockwise rotation of 90° to conform wit. its 
position in the original article, which is incorrectly cited ix the 
legend (page 77). 

Chapter 5 is enhanced by including the revised staging syztem 
for colorectal cancer, taken from the Manual of the AmeF-can 
Joint Committee on Cancer (AJCC) edited by Beahrs and Myers 
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(1983). Though highly commendable, its detail and complexity 
will require a “Pocket Manual” for immediate reference. The 
“modification” of Dukes’ classic stages, by repeatedly adding 
names (Kirklin, Astler-Coller, Gunderson-Sosin), causes a bur- 
densome confusion and makes historic comparative studies im- 
possible. Also, repeatedly, in referring to Dukes’ stages, the 
apostrophe after the s is invariably omitted. It should be deleted, 
only when the proper name, per se, (Dukes) is used. 

The five chapters contributed by the editors are lacking in the 
proper organization of the subject matter and clarity of presen- 
tation. The discussion of the anatomy of the colon (Chapter 1) 
is so elementary as to question the audience intended. The failure 
to refer to the classic articles by Jamieson and Dobson (1909) 
on the blood supply and lymphatics of the colon, respectively, 
is inexcusable. To write: “. . . a bare area of duodenum... 
not covered by peritoneum” (page 4) is embryologically and 
anatomically incorrect. The duodenum is no more retroperi- 
toneal than the stomach, since their embryonic origins are from 
the ventral mesogastrium. Accordingly, the duodenum, though 
retrocolic, is not retroperitoneal. 

The discussions of surgical treatment (Chapter 6), follow-up 
plans after “curative” resection (Chapter 10), and the treatment 
of recurrences and metastases (Chapter 11), are profuse and based 
on published reports in the literature, without any critical eval- 
uation of their respective merits. The disparate comparison be- 
tween Figure 5 (page 143) and Figure 6 (page 144) is statistically 
invalid. The suggestion that: “An argument could be made that 
technicians should perform colonoscopy under direct medical 
supervision. . .” (page 133) hopefully will not prevail. A logical 
corollary would be: “. . . that technicians should perform sur- 
gical operations under direct medical supervision.”! Further- 
more, to state that: “. ... any current second look surgery. . . 
should be limited to asymptomatic patients whose recurrences 
are amenable to surgical resection.” (page 257) provokes the 
question: How do you know before the second look that the 
recurrences are amenable to surgical resections? 

In the discussion of the surgical treatment of cancer of the 
colon, an unquestionable authoritative base would have been 


established, if the authors had presented statistical data, to sub- f 


stantiate their own experiences in the surgical management of 
the clinical patient. In the 124 references cited (pages 156—162), 
none is credited to them. 

Curiously, however, in Chapter 13 (page 345), it is stated: 
“Tumor markers are surveyed. . . because of the author’s own 
interest and expertise.” This authoritative statement, in contrast 
to the surgical text, is amply supported by 17 appropriate ref- 
erences, with 14 references equally divided between experimental 
surgical research studies in the rat model and CEA as a tumor 
marker. Accordingly, it would appear that the scientific interests 
of the authors are directed more to participation in cooperative 
group study protocols, statistical data analyses, and experimental 
research projects than to the practical surgical management of 
the clinical patient with cancer of the colon. 

In the science of writing, the basic tenets are brevity, clarity 
of thought, and lucidity of expression. Unfortunately, none of 
these tenets is exemplified in the following quotations: (1) “In 
this study patients underwent 10 nephrectomies. . .” (page 85); 
(2) “*. . . the precise probability of a given polyp already con- 
taining invasive cancer or becoming a cancer remains unknown” 
(page 128); (3) “First, patients recur in distant sites. . . after 
resection of cancers that are supposed to recur locally .. .” 
(page 249); (4) “. . . the diagnosis of particular sites of failure 
may be easier than the diagnosis of recurrences of other sites of 
failure” (page 251). 
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In the Preface (page ili), to state: “The book is too detailed 
and the questions asked are too specific for the casual reader 
. . . is a questionable prejudgement and would be better omit- 
ted. Throughout the book, there is a lack of uniformity in the 
length of each line of print. This is inexcusably poor craftsman- 
ship and a visual distraction. The number of references are fre- 
quently disproportionate to the chapter content, and many are 
irrelevant. To list a reference as “submitted” (pages 158, 160, 
and 216), or “(in-press)” (page 354), is scientifically unacceptable. 
Furthermore, the extreme lack of proper editing, the marked 
variations in the commonly accepted standards for clarity of 
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exposition, and the projected “feeling” of a publication done in 
haste does not culminate in a scholarly pursuit of excellence. 

There is, however, much information of value pertaining to 
the various scientific disciplines for which the book is designed. 
Particularly, it should prove rewarding to the surgical biome- 
trician, but is seemingly of limited value to the practicing clinical 
surgeon. 


JOHN L. MADDEN, M.D. 
New York, New York 


Letters to the Editor 


May 13, 1986 


Dear Editor: 
I found the article “Spontaneous Enterogastric Reflux Gastritis 


and Esophagitis” by Dr. George F. Gowen, published n Ann - 


Surg 1985; 201:170-175, to be interesting and informat-ve. He 
described relatively satisfactory results with metoclopranide in 
25 patients with two additional patients being intoleranz of the 
medication. He described excellent to good surgical responses 
in 11 of 12 patients. There is one form of treatment tLat the 
attending physician can do, which has received little pwalicity, 
and I believe very few physicians are aware of it. A greatmany 
patients intentionally belch 25-100 times daily in their =fforts 
to alleviate their symptoms of reflux esophagitis, not re_lizing 
that they are actually making the situation worse with tois in- 
tentional reflux of gastric contents. Explaining this to them is 
the most important item in treating this, as well as some un- 
derstanding on the part of the physician that the patient actually 
thinks he is helping himself with these tactics.! 


MICHAEL J. MOORE. M.D. 
Salem, Virginia 


Reference 
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July 17, 1986 


Dear Editor: 


In reply to Dr. Michael J. Moore’s observation that paxients 
with reflux esophagitis induce belching for symptomatic relief 
let me offer a reply. 

It is well known that such patients are air swallowers :n an 
effort to gain some relief of their heartburn. Having doe so 
they then become bloated and naturally try to belch to gain 
relief, unaware that they are aggravating their problem. By the 
time the symptoms become chronic or severe, it is likely that 
their family physician will have tried antacids, H2 blockess, or 
metoclopramide. If these agents are ineffective, it seems dovbtful 
that the patient’s conscious effort to avoid belching will beable 
to influence the frequency and extent of his gastroesophageal 
reflux, which is the fundamental cause of his problem. Such a 
patient needs to be studied with endoscopy, manometry, and/ 
or 24-hour pH monitoring for an accurate definition o his 
problem. 

If Dr. Moore has clinical evidence that urging the patient to 
avoid conscious belching is effective I would be pleased to 
hear it. 

Unfortunately, the air swallower occasionally will dewelop 
problems after a Nissen fundoplication, since he continucs to 
swallow air even though he is advised to avoid this habit. The 
patient develops gas bloat, which is very uncomfortable, and it 


is for this reason we stress the importance of a relatively loose 
fundic wrap. 

I appreciate Dr. Moore’s interest and I look forward to hearing 
from him on his results. 


GEORGE F. GOWEN, M.D. 
Philadelphia, Pennsylvania 


May 27, 1986 


Dear Editor: 


Dr. Warren and his co-workers should be commended on an 
excellent study that confirms our own observations and expe- 
rience in developing the optimal treatment of patients with 
bleeding esophageal varices. There are two important points that 
need to be stressed in regard to Dr. Warren’s paper, however. 

As shown by Smith and Graham, ' the timing of randomization 
and intervention are major variables determining outcome in 
trials of different treatment alternatives because of the high early 
mortality seen in variceal bleeding. Indeed, patients who survive 
the first 6 weeks after a bleeding episode may reapproach the 
baseline risk for bleeding seen in cirrhotics who have not pre- 
viously bled. Thus, delay in intervention will improve late sur- 
vival at the expense of early mortality. Since the interval between 
index bleed and intervention was not a controlled variable in 
this paper, one way to explain the surprisingly high survival in 
the sclerotherapy plus operative salvage group is by different 
periods of time between the index bleed and time of intervention, 
inadvertently introducing a bias by favoring the sclerotherapy 
group. 

Even assuming an equal period in both groups between index 
bleed and randomization, the time of randomization is still an 
important variable. If done once, the risk has returned to baseline; 
early mortality can be expected to be higher in the DSRS group 
due to the operation itself. Late mortality, which in the DSRS 
group appears to be largely due to progressive hepatic failure, 
will be delayed in the sclerotherapy group until such time as 
operative salvage is required. Thus, late mortality will be delayed 
by the timing of the operation, which in this study ranged as 
long as 24 months after randomization. As time goes by, survival 
curves in these two groups should begin to approximate each 
other and the differences will become less significant. 

We believe that these are important considerations that should 
be kept in mind when comparing these two forms of treatment, 
and should temper the conclusions drawn from this paper. 


LUIS A. BALART, JR., M.D. 
JOHN C. BOWEN, M.D. 
New Orleans, Louisiana 
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July 21, 1986 


Dear Editor: 


._ The letter of Drs. Balart and Bowen addresses the influence 
‘ of the timing of randomization on the outcome of studies in 
variceal bleeding. As emphasized in both the introduction and 
discussion of our paper, this is indeed an important variable; 
this study was designed to address the specific question of the 
outcome for elective management in stabilized patients. 

The major questions facing the practicing physician who has 

a patient present with variceal bleeding are: first, how to deal 
with the acute episode and, second, how to prevent recurrence. 
Endoscopic sclerosis has significantly improved bleeding control 
in the acute setting,'~? and survival in one randomized study.’ 
In our opinion this therapy is the management method of choice, 
as an adjunct to standard resuscitative measures, in the acute 
bleeding patient. 

. The current study,’ as clearly stated, compares endoscopic 
sclerosis and selective variceal decompression in elective man- 
agement of the stabilized patient. The time interval from the 
~ acute bleed to randomization was not quantitated in the current 
” study: the standard protocol, as stated in the paper, required a 

3-5-day evaluation after stabilization. The randomization oc- 

curred at the point the patient would be discharged if in a “‘med- 
ical control group.” Randomization was thus achieved within 

2 weeks for the majority of patients, and therapy was immediately 
instituted. The 6-week delay, suggested by Balart and Bowen, 
did not exist, and we do not believe the risk of bleeding episodes 
““. . . reapproaches the baseline risk for bleeding seen in cir- 
rhotics who have not previously bled.” Indeed, the data in our 
study, with 53% of the sclerosis group rebleeding at this prelim- 
inary report, refutes their contention. 

The reasoning that suggests to Balart and Bowen the two sur- 
vival curves will approximate over time is based on their as- 
sumption that all sclerosis patients will ultimately crossover to 
surgery. We doubt this will occur. Even if patients continue to 
crossover at 5 or even 10 years, we would submit that the better 

preservation of hepatic function and hemodynamics in those 

‘successfully managed by sclerothearpy may maintain signifi- 

cantly improved survival for that group. 

As the title states, this is a preliminary report of this random- 
ized trial at a median of 26 months. The data clearly show im- 
proved survival in the randomized sclerosis group, provided that 
surgical back-up is available for the one third who fail that ther- 
apy. As the study continues, the results will be updated at ap- 
propriate intervals. 


W. DEAN WARREN, M.D. 
Atlanta, Georgia 
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June 2, 1986 


Dear Editor: 


I read with considerable interest the editorial on “Vascular 
Surgery and Accreditation.” I would like to comment on pub- 
lished remarks. 

Although it is true that other Board specialities in surgery 
have practice requirements before certification, the vascular sur- 
gery board is the only board with a specific requirement of a 
number of procedures within a time frame of | year. The Board 
doesn’t have the same requirements for similar certification in 
pediatric surgery. 

Experience in arterial reconstructive cases are only taken into 
account, ignoring other procedures that are included in the 
spectrum of practice of vascular surgery (i.e., thrombectomy, 
embolectomy, venous surgery, dialysis access surgery, and am- 
putation surgery). 

The American Board of Surgery at the current time doesn’t 
have a mechanism to verify the under-reporting of complications 
and also the over-reporting of claimed procedures by vascular 
surgeons practicing in a group or academic setting. 

There is data to support that training and interest of the sur- 
geon rather than the number of cases are important in morbidity, 
mortality, and competence.”* There is also data to support that 
sample case mix is a more important factor in morbidity and 
mortality (which is not taken into consideration by evaluating 
competence on the basis of reported procedures). Data from 
Cleveland Vascular Registry indicates that morbidity, mortality, 
and reoperation rate are much higher with vascular surgeons 
with certification compared with General Surgeons doing an 
occasional femoralpopliteal bypass. This was interpreted to be 
due to complexity of cases dealt by experienced vascular sur- 
geons.! 

I estimate that a vascular surgeon with a case load of 100 
primary reconstructive cases in a year, will be grossing close to 
$300,000-$400,000, which is above the median of a practicing 
surgeon. 

The socioeconomic implication of the decision of the Amer- 
ican Board of Surgery (to apply stringent criteria of 100 recon- 
structive arterial cases) will tend to favor surgeons in mid careers 
practicing in institutional and group settings, and excludes the 
possibility of certification of trained competent vascular surgeons 
practicing in community setting. 

R. V. Rao, M.D. 
Fremont, California 
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August 1, 1986 


Dear Editor: 


Thank you for providing me with the letter from Dr. R. V. 
Rao regarding our recent editorial that appeared in Annals of 
Surgery and inviting me to respond. 
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Peripheral vascular surgery has always been considered by the 
American Board of Surgery to be an important and >rimary 
component of general surgery. This was clearly enunciated when 
the Board promulgated a definition of surgery (general surgery) 
several years ago. The Certificate of Special Qualificzions in 
General Vascular Surgery was developed by the American Board 
of Surgery to identify individuals who possessed abilities in pe- 
ripheral vascular surgery above and beyond that expeced of a 
well-educated general surgeon. 

In addressing the multiple issues in this area, the * ascular 
Surgery Examination Committee of the Board under the ex- 
traordinarily able leadership of Donald D. Trunkey, a frst-time 
qualifier for special recognition in general vascular surgry, de- 
liberated thoroughly on what should be expected of ind viduals 
who would be permitted to take the examination. The com- 
mittee, with significant input from a number of vascular sur- 
geons, established the training and other requirements Those 
requirements were published in January 1983 and ha never 
changed since then. 

Dr. Rao is concerned about the fact that the requicements 
established by the Board are different than those for general 
surgeons and pediatric surgeons. They are, but they are in xeeping 
with the concept that this certificate connotes special expertise 
in a primary component of general surgery. He also is concerned 
that there is a practice time involved and that the requi=ments 
only address arterial reconstructions. The Board belie~es that 
the Certificate of Special Qualifications in General \ascular 
Surgery should only be given to those individuals with patticular 
expertise in complicated vascular surgery. The Board feels that 
this is best exemplified by major arterial reconstructive proce- 
dures. The issue of distribution of cases and outcomes was ad- 
dressed and some criteria established in these areas. 

The Board is well aware of the shortcomings of the current 
system. Surgeons may report spurious numbers, but it i: hoped 
that since other individuals (e.g., Chiefs of Staff and medical 
record librarians) must review and sign the applicaticns, the 
reporting will be as accurate as possible. The decision rezarding 
who is admitted to the examination is made not just on the 
number of cases, but also on distribution and outcome of the 
submitted cases. Surgeons have been denied the opportunity to 
take the examination on the basis of both inappropriate distri- 
bution of cases and marginal or poor outcomes. 

Finally, we would make the point that although Dr. Ræ states 
that the current criteria “favor surgeons in mid careers pr_cticing 
in institutional and group settings, and excludes the po-sibility 
of certification of trained competent surgeons practicing in 
community setting,” the fact is that of the 640 surgeons who 


currently possess the Certificate of Special Qualifications in 
General Vascular Surgery, 470 (73.4%) are surgeons in the private 
practice of vascular surgery. 


WARD O. GRIFFEN, JR., M.D. 
Philadelphia, Pennsylvania 


June 17, 1986 


Dear Editor: 


We read with interest the recent article by Hansell and col- 
leagues regarding resting energy expenditure (REE) and its re- 
lationship to weight loss in benign and malignant disease. They 
found that REE was not elevated in patients with gastrointestinal 
cancer and concluded that elevation of REE contributed very 
little to the etiology of cancer cachexia. In their discussion, they 
suggest that an alternative explanation for weight loss in cancer 
patients may be an alteration in the thermogenic response to 
food in those with cachexia. We have worked on the same hy- 
pothesis and have used indirect calorimetry to measure energy 
expenditure (EE) and the thermogenic response to a test meal 
(TRTM) that provided a third of recommended daily energy 
requirements. Total body potassium was estimated by counting 
gamma rays from the naturally occurring radioisotope of po- 
tassium, “°K, and the figures for lean body mass (LBM) below, 
calculated from values derived by Forbes et al.!? 

Eight controls (3 men, 5 women; mean age: 66.6 years) and 
30 patients with gastrointestinal neoplasia have been studied. 
The latter, after accurate staging, was divided into locally ma- 
lignant (cancer: N = 11 [9 men, 2 women] mean age: 64.17 
years) and disseminated groups (metastatic: N = 19 [12 men, 7 
women] mean age: 67.21 years). 

Our results are shown in Table 1. Patients with metastatic 
neoplasia had the greatest weight loss at presentation and elevated 
EE when the results are expressed for Kleiber’s metabolic body 
size.? There was no significant difference between: the groups, 
however, when EE is expressed in terms of LBM. Diet-induced 
thermogenesis was reduced in these patients, and we therefore 
conclude that the hypothesis of an alteration in thermogenesis 
as a contributory factor to cancer cachexia is incorrect. 


P. M. T. WESTON, F.R.C.S. (ED) 
R. F. G. J. KING, PH.D. 

N. S. WILLIAMS, M.S., F.R.C.S. 
London, England 


TABLE 1. Results, Mean Values (Range) 


Change in Body 


Weight from EE EE TRTM TRTM 
Recall (kg) (kcal/kg - 75/D7 (kcal/kg, LBM/D) (kcal/kg -75/D) (kcal/kg, LBM/D) 
Control 0* 57.12* 39.1 7.68* 5.3" 
(—10.6-0) (53.4-62.5) (29.2-49.5) (4.2-14.9) (2.4-7.9) 
Cancer —| 68.8 41.4 8.2* 5.5f 
(—7.7-0) (45.4-74.2) (26.6-48.9) {—4,5-21.9) (—3.1-13.8) 
Metastatic —3* 63.2* 41.5 3.4* 2.17 
(—25.4-0) (39.3-8 1.4) (30.2-—53.5) (—0.5—13.9) (—3.9-7.7) 
* p < 0.05. tp < 0.06. 
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July 23, 1986 


Dear Editor: 


We would like to thank Dr. Weston and colleagues for their 
comments and the opportunity to see their data. An alteration 
in the utilization and storage of ingested nutrients has been sug- 
gested previously as being one of the many possible mechanisms 
accounting for the observed weight loss in cancer patients.’ Our 
study did not address this question specifically; therefore, we 
could offer no data to support or refute this suggestion. Dr. Wes- 
ton’s data certainly seem to suggest that an increased thermogenic 
response to food is unlikely to play a part in the development 
of cancer cachexia. However, some additional information is 
necessary for evaluation of their conclusion. For example, Dr. 
Weston and colleagues point out that the test meal provided 
one third of recommended daily requirements. Were these pa- 
tients anorexic for any prolonged period before the study and 
did they receive adequate nutrition immediately before the test 
meal? Any alteration in nutritional intake in the week before 
study might well have altered the thermogenic response to diet. 

Many of the findings of Dr. Weston and colleagues are in 
keeping with our own conclusions. For example, our weight- 
stable control patients had a significantly lower resting energy 
expenditure (REE) than the two cancer groups when REE was, 
expressed in terms of Kleiber’s metabolic body size, whereas this 
difference was absent when REE was expressed in terms of lean 
body mass (LBM). We emphasized the possible error involved 
in estimating LBM from measurements of total body. water (as 
used in our study) and total body potassium (as used in Dr. 
Weston’s study). It is encouraging to see that our results are 
similar despite the use of two different techniques. 

A reduced thermogenic response after a test meal in patients 
with disseminated cancer is consistent with our conclusion that 
cancer patients can adapt their energy expenditure to the weight 
losing state. A reduction in energy cost associated with the me- 
tabolism of ingested nutrients may be one way in which this 
adaptation occurs. We discussed in our paper the possibility that 
abnormal storage of nutrients may occur in weight-losing cancer 
patients. Neither Dr. Weston’s study nor our own addresses this 
question directly, but it is possible that different nutrients may 
be metabolized and stored to varying degrees. Indeed, we now 
have further evidence to support this hypothesis.” 


DOUGLAS T. HANSELL 
JOHN W. L. DAVIES 
HENRY J. G. BURNS 
Glasgow, Scotland 
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November 1, 1986 


Dear Editor: 


The article “Role of Blood Transfusion in Organ System Fail- 
ure Following Major Abdominal Surgery” by Shunzo Maetani 
et al. obscures rather than clarifies. 

It is well known that organ failure may be caused by hypo- 
tension. The more severe and the longer the duration, the greater 
the chance of organ failure. 

The authors finally state on the last page of Appendix that 
“the true cause of failure may be hemorrhagic shock.” They 
believe that they have calculated it in as a risk factor but there 
is no evidence of this in the article. It would seem that those 
who got the most blood, and then developed the highest he- 
matocrit, were the ones whose blood pressure went down the 
most and was refractory to treatment, therefore causing more 
blood to be administered. It is not the blood that causes the 
trouble, but the prolonged and severe hypotension. 

The authors should give us the information on this vital issue 
rather than hide it in the complexity of their analysis. 


JAY JACOBY, M.D., PH.D. 
Philadelphia, Pennsylvania 


August 8, 1986 


Dear Editor: 


The reason why we used multivariate analysis 1s to eliminate 
such possibilities as the one mentioned by Dr. Jacoby. In our 
analysis, the contributions of blood loss and hemorrhagic shock 
to organ system failure (OSF) was subtracted from the overall 
contribution of blood transfusion by introducing two predictor 
variables, j.e., organ failure risk and blood loss (the third and 
fifth variables in Table 5), so that the independent effect of blood 
transfusion may be assessed. Since we regarded as possible OSF 
risk factors not only hemorrhagic shock but also diffuse peri- 
tonitis, obstructive cholangitis, liver cirrhosis, and generalized 
cancer, a value of 1 is given to the third variable (organ failure 
risk) if any of these conditions are present, otherwise a value of 
0 is given. Of 77 patients with OSF in our series, only five were 
associated with hemorrhagic shock, 21 with liver cirrhosis, four 
with obstructed cholangitis, three with diffuse peritonitis, and 
three with two of the above conditions, whereas the remaining 
41 patients had none of them. This shows that hemorrhagic 
shock per se is a minor contributor to OSF in our series. 

To those who are not convinced of the result of our “complex,” 
retrograde analysis, we would strongly recommend a prospective 
clinical trial in which patients are randomly assigned to whole 
blood (high hematocrit) group and plasma (low hematocrit) 
group. Although this seems ethically problematic to us, it would 
be much better than to leave such a serious issue-unsettled. 


SHUNZO MAETANI, M.D. 
Kyoto, Japan 


106 


ANNALS OF SURGERY is a monthly journal which ccnsiders 
for publication original articles in the field of surgery. + is the 
. oldest continuously published journal in the English language 
solely devoted to the surgical sciences. The Editorial Board con- 
siders only papers judged to offer significant contribuiions to 
the advancement of surgical knowledge. 

CONTRIBUTIONS. Four typed copies of the manuscrpt and 
four copies of the illustrations should be sent prepaic to the 
Chairman of the Editorial Board of Annals of Surgery- 


David C. Sabiston, Jr., M.D. 
Annals of Surgery 
Department of Surgery 
Duke University Medical Center 
Durham, North Carolina 27710 


Annals of Surgery has joined a number of other leadira Med- 
ical Journals which endorse the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals.” These Re- 
quirements were established by an agreement among a rumber 
of Editors of Clinical Journals in the United States, Cansada and 
the United Kingdom. The Criteria for preparation of manzscripts 
are as follows: 


SUMMARY OF REQUIREMENTS 


Type manuscript double spaced, including title page, abstract, 
text, acknowledgments, references, tables, and legends. 

Each manuscript component should begin on a nev page, 
in this sequence: 

Title page 

Abstract and key words 

Text 

Acknowledgments 

References 

Tables: each table, complete with title and footnote, on a 

separate page 

Legends for illustrations 

Illustrations must be good quality, unmounted glossy prints 
usually 12.7 by 17.3 cm (5 by 7 in.) but no larger than 20.3 by 
25.4 cm (8 by 10 in.). 

Submit the required number of copies of manuscriot and 
figures (see journal’s instructions) in heavy-paper en-elope. 
Submitted manuscript should be accompanied by covering letter, 
as described under “Submission of Manuscripts,” and permis- 
sions to reproduce previously published materials or to-use il- 
lustrations that may identify subjects. 

Follow journal’s instructions for transfer of copyright 

‘Authors should keep copies of everything submitted. 


PREPARATION OF MANUSCRIPT 


Type manuscript on white bond paper, 20.3 by 26.7 cm or 
21.6 by 27.9 cm (8 by 10% in. or 8% by 11 in.) or ISO A4 (212 
by 297 mm) with margins of at least 2.5 cm (1 in.). Use Jouble 
spacing throughout, including title page, abstract, text, accnowl- 
edgments, references, tables, and legends for illustrations. Begin 
each of the following sections on separate pages: title page, 
abstract and key words, text, acknowledgments, referencs, in- 


Notice to Contributors and Subscribers 


dividual tables, and legends. Number pages consecutively, be- 
ginning with the title page. Type the page number in the upper 
right-hand corner of each page. 

Manuscripts will be reviewed for possible publication with 
the understanding that they are being submitted to one journal 
at a time and have not been published, simultaneously submitted, 
or already accepted for publication elsewhere. This does not 
preclude consideration of a manuscript that has been rejected 
by another journal or of a complete report that follows publi- 
cation of preliminary findings elsewhere, usually in-the form of 
an abstract. Copies of any possibly duplicative published material 
should be submitted with the manuscript that is being sent for 
consideration. 


TITLE PAGE 

The title page should contain [1] the title of the article, which 
should be concise but informative; [2] a short running head or 
footline of no more than 40 characters (count letters and spaces) 
placed at the foot of the title page and identified; [3] first name, 
middle initial, and last name of each author, with highest ac- 
ademic degree(s); [4] name of department(s) and institution(s) 
to which the work should be attributed; [5] disclaimers, if any; 
[6] name and address of author responsible for correspondence 
about the manuscript; [7] name and address of author to whom 
requests for reprints should be addressed, or statement that 
reprints will not be available from the author; [8] the source(s) 
of support in the form of grants, equipment, drugs, or all of 
these. 


ABSTRACT AND KEY WORDS 

The second page should carry an abstract of not more than 
150 words. The abstract should state the purposes of the study 
or investigation, basic procedures (study subjects or experimental 
animals and observational and analytic methods), main findings 
(give specific data and their statistical significance, if possible), 
and the principal conclusions. Emphasize new and important 
aspects of the study or observations. Use only approved abbre- 
viations (see list of Commonly Used Approved Abbreviations 
elsewhere in this document). i 

Key (indexing) terms; Below the abstract, provide and identify 
as such, three to 10 key words or short phrases that will assist 
indexers in cross-indexing your article and that may be published 
with the abstract. Use terms from the Medical Subject Headings 
list from Index Medicus whenever possible. 


TEXT 

The text of observational and experimental articles is usually— 
but not necessarily—-divided into sections with the headings 
Introduction, Methods, Results, and Discussion. Long articles 
may need subheadings within some sections to clarify their con- 
tent, especially the Results and Discussion sections. Other types 
of articles such as case reports, reviews, and editorials are likely 
to need other formats, and authors should consult individual 
journals for further guidance. 

Introduction: Clearly state the purpose of the article. Sum- 
marize the rationale for the study or observation. Give only 
strictly pertinent references, and do not review the subject ex- 
tensively. 


f 


NOTICE TO CONTRIBUTORS AND SUBSCRIBERS 


Methods: Describe your selection of the observational or ex- 
perimental subjects (patients or experimental animals, including 
controls) clearly. Identify the methods, apparatus (manufac- 
turer’s name and address in parentheses), and procedures in 

_ sufficient detail to allow other workers to reproduce the results. 

* Give references to established methods, including statistical 
methods; provide references and brief descriptions of methods 
that have been published but are not well known; describe new 
or substantially modified methods, give reasons for using them, 
and evaluate their limitations. 

When reporting experiments on human subjects, indicate 
whether the procedures followed were in accord with the ethical 
standards of the Committee on Human Experimentation of the 
institution in which the experiments were done or in accord 
with the Helsinki Declaration of 1975. When reporting exper- 
iments on animal subjects, indicate whether the institution’s or 
the National Research Council’s guide for the care and use of 
laboratory animals was followed. Identify precisely all drugs and 
chemicals used, including generic name(s), dosage(s), and route(s) 
of administration. Do not use patients’ names, initials, or hospital 
numbers. 

Include numbers of observations and the statistical significance 

¥ of the findings when appropriate. Detailed statistical analyses, 
mathematical derivations, and the like may sometimes be suit- 
ably presented in the form of one or more appendixes. 

Results: Present your results in logical sequence in the text, 
tables, and illustrations. Do not repeat in the text all the data 
in the tables and/or illustrations: emphasize or summarize only 
important observations. 

Discussion: Emphasize the new and important aspects of the 
study and conclusions that follow from them. Do not repeat in 
detail data given in the Results section. Include in the Discussion 
the implications of the findings and their limitations and relate 
the observations to other relevant studies. Link the conclusions 
with the goals of the study but avoid unqualified statements 
and conclusions not completely supported by your data. Avoid 
claiming priority and alluding to work that has not been com- 
pleted. State new hypotheses when warranted, but clearly label 
them as such. Recommendations, when appropriate, may be 
included. 


ACKNOWLEDGMENTS 

Acknowledge only persons who have made substantive con- 
tributions to the study. Authors are responsible for obtaining 
written permission from everyone acknowledged by name be- 
cause readers may infer their endorsement of the data and con- 
clusions. 


REFERENCES 

Number references consecutively in the order in which they 
are first mentioned in the text. Identify references in text, tables, 
and legends by arabic numerals (in parenthesis). References 
cited only in tables or in legends to figures should be numbered 
in accordance with a sequence established by the first identi- 
fication in the text of the particular table or illustration. 

Use the form of references adopted by the U.S. National 
Library of Medicine and used in Index Medicus. Use the style 
of the examples cited at the end of this section, which have 
been approved by the National Library of Medicine. 

The titles of journals should be abbreviated according to the 

, Style used in Index Medicus. A list of abbreviated names of 

P frequently cited journals is given near the end of this document; 

for others, consult the “List of Journals Indexed,” printed an- 
nually in the January issue of Index Medicus. 

Try to avoid using abstracts as references; “unpublished ob- 
servations” and “personal communications” may not be used 
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as references, although references to written, not verbal, com- 
munications may be inserted (in parentheses) in the text. Include 
among the references manuscripts accepted but not yet pub- 
lished; designate the journal followed by “in press” (in paren- 
theses). Information from manuscripts submitted but not yet 
accepted should be cited in the text as “unpublished observa- 
tions” {in parentheses). 

The references must be verified by the author(s) against the 
original documents. 
Examples of correct forms of references are given below. 


Journal 


1. Standard Journal Article (List all authors when six or less; when 
seven or more, list only first three and add et al.) 
Soter NA, Wasserman SI, Austen KF. Cold urticaria: release 
into the circulation of histamine and eosinophil chemotactic 
factor of anaphylaxis during cold challenge. N Engi J Med 1976; 
294:687--90. 

2. Corporate Author | 
The Committee on Enzymes of the Scandinavian Society for 
Clinical Chemistry and Clinical Physiology. Recommended 
method for the determination of gammaglutamyltransferase in 
blood. Scand J Clin Lab Invest 1976; 36:119-25. 
Anonymous. Epidemiology for primary health care. Int J Ep- 
idemiol 1976; 5:224-5. 


Books and Other Monographs 
3. Personal Author(s) 


Osler AG. Complement: mechanisms and functions. Englewood 
Cliffs: Prentice-Hall, 1976. 


4. Corporate Author 


American Medical Association Department of Drugs. AMA drug 
evaluations. 3rd ed. Littleton: Publishing Sciences Group, 1977. 

5. Editor, Compiler, Chairman as Author 
Rhodes AJ, Van Rooyen CE, comps. Textbook of virology: for 
students and practitioners of medicine and the other health 
sciences. Sth ed. Baltimore: Williams & Wilkins, 1968. 

6. Chapter in Book 
Weinstein L, Swartz MN. Pathogenic properties of invading 
microorganisms. In: Sodeman WA Jr, Sodeman WA, eds.. 
Pathologic physiology: mechanisms of disease. Philadelphia: WB 
Saunders, 1974:457~71. 

7. Agency Publication 
National Center for Health Statistics. Acute conditions: incidence 
and associated disability, United States July 1968-June 1969. 
Rockville, Md.: National Center for Health Statistics, 1972. (Vital 
and health statistics. Series 10: Data from the National Health 
Survey, no. 69) (DHEW publication no. (HSM)72-1036). 


Other Articles 
8. Newspaper Article 


Shaffer RA. Advances in chemistry are starting to unlock mys- 
teries of the brain: discoveries could help cure alcoholism and . 
insomnia, explain mental illness. How the messengers work. 
Wall Street Journal 1977 Aug 12:1(col. 1), 10(col. 1). 

9. Magazine Article 


Roueché B. Annals of medicine: the Santa Claus culture. The 
New Yorker 1971 Sep 4:66-81. 


TABLES : 
Type each table on a separate sheet: remember to double 
space. Do not submit tables as photographs. Number tables 
consecutively and supply a brief title for each. Give each column 
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a short or abbreviated heading. Place explanatory matter in 
footnotes, not in the heading. Explain in footnotes all non- 
standard abbreviations that are used in each table. For fòotnotes, 


use the following symbols in this sequence: *, +, +, §, ||, 1, **, | 


tf.. . . Identify statistical measures of variations such as SD 
and SEM. ; 

Omit internal horizontal and vertical rules. 

Cite each table in the text in consecutive order. 

If you use data from another published or unpublishec. source, 
obtain permission and acknowledge fully. 

Having too many tables in relation to the length of-the text 
may produce difficulties in the layout of pages. Examire issues 
of the journal to which you plan to submit your manu-cript to 
estimate how many tables to use per 1000 words of text. 

The editor on accepting a manuscript may recommend that 
additional tables containing important backup data too ectensive 
to be published may be deposited with the National Auxiliary 
Publications Service or made available by the author(s) In that 
event, an appropriate statement will be added to the text. Submit 
such tables for consideration with the manuscript. 


ILLUSTRATIONS 

Black-and-white illustrations and tabular material will be 
published free in moderate numbers. Excess illustrations excess 
tabular material, and all color illustrations will be charged to 
the author. Submit the required number of complete sets of 
figures. Figures should be professionally drawn and photo- 
graphed; freehand or typewritten lettering is unaccepta le. In- 
stead of original drawings, roentgenograms, and other material, 
send sharp, glossy black-and-white photographic prints, 1sually 
12.7 by 17.3 cm (5 by 7 in.) but no larger than 20.3 ty 25.4 
cm (8 by 10 in.). Letters, numbers, and symbols should t= clear 
and even throughout, and of sufficient size that when reduced 
for publication each item will still be legible. Titles and tailed 
explanations belong in the legends for illustrations, not >n the 
illustrations themselves. 

Each figure should have a label pasted on its back ind=ating 
the number of the figure, the names of the authors, and tae top 
of the figure. Do not write on the back of the figures or mount 
them on cardboard, or scratch or mar them using paper clips. 
Do not bend figures. 

Photomicrographs must have internal scale markers. Symbols, 
arrows, or letters used in the photomicrographs should ccntrast 
with the background. 

If photographs of persons are used, either the subjects: must 
not be identifiable or their pictures must be accompantd by 
written permission to use the photograph. 

Cite each figure in the text in consecutive order. If a igure 
has been published, acknowledge the original source and st bmit 
written permission from the copyright holder to reproduce the 
material. Permission is required, regardless of authorsl=p or 
publisher, except for documents in the public domain. 

For illustrations in color, supply color negatives or po=itive 
. transparencies and, when necessary, accompanying drawings 
marked to indicate the region to be reproduced; in add_tion, 
send two positive color prints to assist editors in making rec- 
ommendations. 


LEGENDS FOR ILLUSTRATIONS 

‘Type legends for illustrations double spaced, starting >n a 
separate page with arabic numerals corresponding to the us- 
trations. When symbols, arrows, numbers, or letters are used 
to identify parts of the illustrations, identify and explain zach 
one clearly in the legend. Explain internal scale and identify 
method of staining in photomicrographs. 
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ABBREVIATIONS 


Use only standard abbreviations (see below for lists of com- 
monly used approved abbreviations). Consult the following 
sources for additional standard abbreviations: [1] CBE Style 
Manual Committee. Council of Biology Editors style manual: 
a guide for authors, editors, and publishers in the biological 
sciences. 4th ed. Arlington: Council of Biology Editors, 1978; 
and [2] O’Connor M, Woodford FP. Writing scientific papers 
in English: an ELSE-Ciba Foundation guide for authors. Am- 
sterdam, Oxford, New York: Elsevier-Excerpta Medica, 1975. 
Avoid abbreviations in the title. The full term for which an 
abbreviation stands should precede its first use in the text unless 
it is a standard unit of measurement. 

In most countries the International System of Units (SI) is 
standard or is becoming so. Report measurements in the units 
in which they were made. Journals may use these units, convert 
them to another system, or use both. 


COMMONLY USED APPROVED ABBREVIATIONS 


Standard Units of Measurement 
Abbreviation 


Term or Symbol 


ampere A 
angstr6m A 
barn b 
candela cd 
coulomb C 
counts per minute cp 
counts per second cps 
curie Ci 
degree Celsius IC 
disintegration per minute 
disintegration per second dps 
electron Volt eV 
equivalent 

farad 

gauss 

gam 

henry 

hertz 

hour 

international unit 
joule 

kelvin . 

kilogram 

liter, litre 

meter, metre 

minute 

molar 

mole 

newton 

normal (concentration) 
ohm 

osmol 

pascal 

revolutions per minute 
second 

square centimeter cm 
volt v 
watt w 
week wk 
year yr 


FER QIE 


DAZZERBB ENR“ E 
tr“ 


- 


Combining Prefixes 


g 
onere eZ O44 


te 


d 


milli- 
micro- 
nano- 
pico- 
femto- 
atto- 


>. 
` Statistical Terms 


correlation coefficient 
degrees of freedom 

mean 

not significant 

number of observations 
probability 

standard deviation 
standard error of the mean 
“Student’s” t test 

variance ratio 


Others 


adenosinediphosphatase 

adenosine 5’<diphosphate (adenosine diphosphate) 

adenosine 5’-monophosphate (adenosine 
monophosphate, adenylic acid) 

adenosine triphosphatase 

adenosine 5’-triphosphate (adenosine triphosphate) 

adrenocorticotropic hormone (adrenocorticotropin) 

bacille Calmette-Guérin 

basal metabolic rate 

body temperature, pressure, and saturated 

central nervous system 

coenzyme A 

deoxyribonucleic acid (deoxyribonucleate) 

dihydroxyphenethylamine 

electrocardiogram 

electroencephalogram 

enteric cytopathogenic human orphan (virus) 

ethyl 

ethylenediaminetetraacetate 

gas-liquid chromatography 

guanosine 5-monophosphate (guanosine 
monophosphate, guanylic acid} 

hemoglobin 

logarithm {to base 10; common logarithm) 

logarithm, natural 

methyl 

Michaelis constant 

negative logarithm of hydrogen ion activity 

partial pressure of CO; 

partial pressure of O; 

per 

percent 

radiation (ionizing, absorbed dose) 

respiratory quotient 

specific gravity 

standard atmosphere 

standard temperature and pressure 

ultraviolet 

volume 

volume ratio (volume per volume) 

weight 

weight per volume 


weight ratio (weight per weight) 


~ 


ABBREVIATIONS OF NAMES OF FREQUENTLY CITED JOURNALS 


Acta Medica Scandinavica 
American Family Physician 
American Heart Journal 
American Journal of Cardiology 
American Journal of Clinical Nutrition 
American Journal of Clinical Pathology 
American Journal of Digestive Diseases 

\ American Journal of Diseases cf Children 

A American Journal of Human Genetics 

American Journal of the Medical Sciences 
American Journal of Medicine 
American Journal of Obstetrics and Gynecology 
American Journal of Ophthalmology 
American Journal of Pathology 
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(10° 
(10%) 
(10°) 
a0”) 
(10-4) 
(10-) 


Pm UW SE § 


arRo” 


uan W n 


“age 


vol/vol 
wt 
wt/vol 
wt/wt 


Acta Med Scand 
Am Fam Physician 
Am Heart J 

Am J Cardiol 

Am J Clin Nutr 
Am J Clin Pathol 
Am J Dig Dis 

Am J Dis Child 
Am J Hum Genet 
Am J Med Sci 

Am J Med 

Am J Obstet Gynecol 
Am J Ophthalmol 
Am J Pathol 


American Journal of Physical Medicine 
American Journal of Physiology 

American Journal of Psychiatry 

American Journal of Public Health 

American Journal of Roentgenology 

American Journal of Surgery 

American Journal of Tropical Medicine and Hygiene 
American Review of Respiratory Disease 
Anaesthesia 

Anesthesiology 

Annals of Allergy 

Annals of Internal Medicine 

Annals of Otology, Rhinology and Laryngology 
Annals of Surgery 

Annals of Thoracic Surgery 

Archives of Dermatology 

Archives of Environmental Health 

Archives of General Psychiatry 

Archives of Internal Medicine 

Archives of Neurology 

Archives of Ophthalmology 

Archives of Otolaryngology 

Archives of Pathology and Laboratory Medicine 
Archives of Physical Medicine and Rehabilitation 
Archives of Surgery 

Arthritis and Rheumatism 

Blood; Journal of Hematology 

Brain; Journal of Neurology 

British Heart Journal 

British Journal of Obstetrics and Gynaecology 
British Journal of Radiology 

British Journal of Surgery 

British Medical Journal 

Canadian Journal of Public Health 

Canadian Medical Association Journal 

Cancer 

Chest 

Circulation; Journal of the American Heart Association 
Circulstion Research 

Clinical Pediatrics 

Clinical Pharmacology and Therepeutics 
Clinical Science and Molecular Medicine 
Clinical Toxicology 

Diabetes 

DM, Disease-a-Month 

Endocrinology 

Gastroenterology 

Geriatrics 

Gut 

Human Pathology 

Investigative Radiology 

JAMA; Journal of the American Medical Association 
Journal of Allergy and Clinical Immunology 
Journal of Applied Physiology 

Journal of Biological Chemistry 

Journal of Bone and Joint Surgery; American Volume 
Journal of Bone and Joint Surgery; British Volume 
Journal of Clinical Endocrinology and Metabolism 
Journal of Clinical Investigation 

Journal of Clinical Pathology 

Journal of Experimental Medicine 

Journal of Gerontology 

Journal of Immunology 

Journal of Infectious Diseases 

Journal of Investigative Dermatology 

Journal of Laboratory and Clinical Medicine 
Journal of Laryngology and Otology 

Journal of Medical Education 

Journal of Nervous and Mental Disease 

Journal of Neurosurgery 

Journal of Pathology 

Journal of Pediatrics 

Journal of Physiology 

Journal of Thoracic and Cardiovascular Surgery 
Journal of Trauma 

Journal of Urology 

Lancet 

Medical Clinics of North America 

Medical Letter on Drugs and Therapeutics 
Medicine (Baltimore) 

New England Journal of Medicine 
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Am J Phys Med 

Am J Phystol 

Am J Psychiatry 
Am J Public Health 
AIR 

Am J Surg 

Am J Trop Med Hyg 
Am Rey Respir Dis 
Anaesthesia 
Anesthesiology 

Ann Allergy 

Ann intem Med 

Ann Otol Rhinol Laryngol 
Ann Surg 

Ann Thorac Surg 
Arch Dermatol 

Arch Environ Health 
Arch Gen Psychiatry 
Arch Intern Med 
Arch Neurol 

Arch Ophthalmol 
Arch Otolaryngol 
Arch Pathol Lab Med 
Arch Phys Med Rehabil 
Arch Surg 

Arthritis Rheum 
Blood 

Brain 

Br Heart J 

Br J Obstet Gynaecol 
Br J Radiol 

Br J Surg 

Br Med J 

Can J Public Health 
Can Med Assoc J 
Cancer 

Chest 

Circulation 

Cire Res 

Clin Pediatr (Phila) 
Clin Pharmacol Ther 
Clin Sci Mol Med 
Clin Toxicol 
Diabetes 

DM 

Endocrinology 
Gastroenterology 
Geriatrics 

Gut 

Hum Pathol 

Invest Radiol 

JAMA 

J Allergy Clin Immunol 
J Appl Physiol 

J Biol Chem 

J Bone Joint Surg [Am] 
J Bone Joint Surg [Br] 
J Clin Endocrinol Metab 
J Clin Invest 

J Clin Pathol 

J Exp Med 

J Gerontol 

J Immunol 

J Infect Dis 

J Invest Dermatol 

J Lab Clin Med 

J Laryngol Otol 

J Med Educ 

J Nerv Ment Dis 

J Neurosurg 

J Pathol 

J Pediatr 

J Physiol 

J Thorac Cardiovasc Surg 
J Trauma 

J Urol 

Lancet 

Med Clin North Am 
Med Lett Drugs Ther 
Medicine (Baltimore) 
N Engl J Med 
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Obstetrics and Gynecology Obstet Gynecol 
Pediatrics Clinics of North America Pediatr Clin Neth Am 
Pediatrics Pediatrics 
Physiological Reviews ` Physiol Rev 

Plastic and Reconstructive Surgery Plast Reconstr Sarg 
Postgraduate Medicine ‘ Postgrad Med 
Progress in Cardiovascular Diseases Progr Cardiovas: Dis 
Public Health Reports Public Health R=p 
Radiology Radiology 
Rheumatology and Rehabilitation Rheumato] Reh=il 
Seminars in Roentgenology Semin Roentgen! 
Surgery Surgery 


Surgery, Gynecology and Obstetrics Surg Gynecol OStet 
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that the manuscript has been seen and approved by all authors. 
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helpful to the editor, such as the type of article the mamiscript 
represents in the particular journal, information on publ cation 
of any part of the manuscript, and whether the authors) will 
be willing to meet the cost of reproducing color illusteations. 
Include copies of any permissions needed to reproduce punlished 
material or to use illustrations of identifiable subjects. 
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hemorrhoids. Now, fast relief 
through the triple action 

of Corticaine” Cream: 


C) Dibucaine to relieve pain 
A powerful topical anesthetic that promptly 
blunts piercing pain 


O Hydrocortisone to reduce inflammation 
Shrinks swollen hemorrhoidal tissue and exerts 
effective antipruritic action to relieve itching 


C Menthol for a soothing, cooling effect 
Cooling action rapidly alleviates the burning 
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CORTICAINE 


CREAM bitrocartisone acetate 0.5% 


and dibucaine 0.5% 


R ONLY FOR EFFECTIVE 
RELIEF OF HEIIORRHOIDAL 
SYMPTOMS 


BRIEF SUMMARY 
OF PRODUCT INFORMATION 


CORTICAINE® Cream 
{hydrocortisone acetate and dibucaine) 


INDICATIONS AND USAGE: CORTICAINE Cream is indicated 
for the relief of the inflammatory manifestations of cortico- 
steroid-responsive dermatosis. When combined with other 
recognized therapeutic measures, it is recommended for 
the symptomatic relief of itching, pain, and irritation of 
certain anorectal, anogenital, and dermatological condi- 
tions. On the skin, it offers symptomatic relief in atopic 
dermatitis, sumac or ivy dermatitis, miid sunburn, minor 
burns, insect bites, prickly heat, eczema, post-anal sur- 
gery, diaper rash, and intertrigo. When introduced into the 
rectum, it helps to relieve the itching, pain, and inflamma- 
tion of internal hemorrhoids, as well as the anorectal dis- 
comfort of associated conditions such as proctitis, 
papillitis, and cryptitis. When applied perianally, it can pro- 
vide symptomatic relief from pruritus ani and external hem- 
orrhoids. 


CONTRAINDICATIONS: Local tuberculosis, fungal and viral 
infections. Topica! steroids and local anesthetics are con- 
traindicated in those patients with a history of hypersensi- 
tivity to any of the components of the preparation. Not 
recommended for use in such diseases as pemphigus and 
discoid lupus erythematosus. 


PRECAUTIONS: General: Avoid use in the eyes. Do not apply 
to extensive areas for prolonged periods or with occlusive 
dressings as there may be increased systemic absorption of 
the ingredients. if irritation develops, the product should 
be discontinued and appropriate therapy instituted. In the 
presence of a secondary bacterial infection, the use of an 
appropriate antibacterial agent should be instituted; if a 
favorable response does not occur promptly, this prepara- 
tion should be discontinued until! the infection has been 
adequately controjied. Should not be used rectaily without 
adequate proctologic examination. Not to be used with 
anorectal fistulas and abscesses. 


Usage in Pregnancy: Although topical steroids have ‘net 
been reported to have an adverse effect on human preg- 
nancy, the safety of their use in pregnant women has net 
been absolutely established. In laboratory animals, 
increases in incidence of fetal abnormalities have been 
associated with exposure of gestating females to topical 
corticosteroids—in some cases, at rather low dosage levels, 
Therefore, drugs of this class should not be used exten- 
sively on pregnant patients, in large amounts, or for pro- 
longed periods of time. 


ADVERSE REACTIONS: The following jocal adverse reactions 
have been reported with topical corticosteroids, especially 
under occlusive dressings: burning sensations, itching, 
irritation, dryness, folliculitis, hypertrichosis, acne-form 
eruptions, hypopigmentation, perioral dermatitis, allergic 
contact dermatitis, maceration of the skin, secondary 
infection, skin atrophy, striae, and miliaria. 


DOSAGE AND ADMINISTRATION: For Rectal Use: Cleanse the 
rectal area and dry thoroughly before use. Attach plastic 
applicator to tube, and squeeze tube lightly to fill applica- 
tor with cream. Lubricate applicator with cream, then gent- 
ly insert into rectum and squeeze tube again lightly to 
extrude a similar applicator dose of cream into the rectum. 
Can also be applied topically to irritated anorectai tissues. 
Use morning and evening and after each bowel movement. 
The recommended duration of treatment is two to six days. 


For Topical Use: Apply to affected areas of the skin two to 
four times daily. The recommended duration of treatment is 
two weeks. 


HOW SUPPLIED: CORTICAINE Cream (hydrocortisone ace- 
tate 0.5% and dibucaine 0.5%) is supplied in a 1 oz tube 
with a rectal applicator (NDC 0173-0358-72). 


Keep container well closed and store between 15° and 30°C 
(59° and 86°F). 
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NOLVADEX does not have the harsh, 
debilitating side effects associated with 
cytotoxic chemotherapy. And, the efficacy of 
NOLVADEX is established: 

It is first-line hormonal therapy in metastatic 
breast cancer in postmenopausal women. 
NOLVADEX< allows women to carry on with 
| their lives. Very simply, that’s the 
p special quality of NOLVADEX. 


/ Nolvadex © 
TAMOXIFEN JEX STUART 


Hormonal therapy they can live with. 





STUART PHARMACEUT ICALS 
Drvision ot ICI Americas 
Wilmington, mn 16807 


© 1986 ICI Americas Inc Please see next page for brief summary of prescribing information. 


BRIEF SUMMARY 

NOLVADEX= (tamoxifen citrate) 10 mg tablets 

Indications and Usage: NOLVADEX is effective in the treatment of metastatic breast cancer ir 
postmenopausal women. Available evidence indicates that patients whose tumors are estro- 
gen receptor positive are more likely to benefit from NOLVADEX therapy. 

NOLVADEX in combination with cytotoxic chemotherapy following radical or modified 
radical mastectomy is effective in ssa recurrence of surgically curable breast cancer in 
pat setae Wome of women age 50 or older with positive axillary nodes. in the Hubay 
and NSABP studies most of the benefit to date has been in the subgroup with 4 or more 
positive axillary nodes. The contribution of the Se chemotherapy is uncertain. The 
estrogen and progesterone receptor values may help to predict whether the adjuvant therapy 
is likely to be beneficial. 

Contraindications: None known. ` 

Warnings: Pregnancy Category D: NOLVADEX may cause fetal harm whe administered to a 
pregnant woman. Individuals should not become pregnant while Sal NOLVADEX. Effects 
on reproductive functions are expected from the antiestrogenic dle ies of the drug. In 
reproductive studies in rats at dose levels equal to or below the human dose, nonteratogenic 
developmental skeletal changes were seen and were found to be reversible. In addition, in 
fertility studies in rats and in teratology studies in rabbits using doses at or below those used 
in humans, a lower incidence of egg implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The 
impairment of learning behavior did not achieve statistical significance in one study,.and in 
another study where significance was reported, this was by comparing dosed animals with 
controls of another study. Several pregnant marmosets were dosed during organogenesis or 
in the last half of pregnancy. No deformations were seen, and although the dose was high 
enough to terminate pregnancy in some animals, those that did maintain pregnancy showed 
no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth Jefects, fetal deaths, 
and vaginal bleeding. If this drug is used during pregnancy or the patient becomes pregnant 
while taking this drug, the patient should be apprised of the potential hazard to the fetus. 

Ocular changes have been reported in a few patients who, as part of a clinical trial, were 
treated for periods grar than one year with NOLVADEX at doses at least four times the 
highest recommended daily dose of 40 mg. The ocular changes consist o7 retinopathy, and in 
some patients, there are also corneal changes and a decrease in visual acuity. 

In addition, a few cases of ocular changes including visual disturbance, corneal changes, 
and/or retinopathy have been reported in patients treated with NOLVADE> at recommended 
doses. It is uncertain if these effects are due to NOLVADEX. 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has 
been reported in some breast cancer patients with bone metastases within a few weeks of 
starting treatment with NOLVADEX. If hypercalcemia does occur, appropr ate measures 
should be taken, and if severe, NOLVADEX should be discontinued. 

Precautions: General: NOLVADEX should be used cautiously in patients with existing leuko- 
seg or thrombocytopenia. Observations of leukopenia an ro mooo enia occasionally 
ave been made, but it is uncertain if these effects are due to NOLVADEX therapy. Transient 
decreases in platelet counts, usually to 50,000-100,000 mm3 infrequently lower, have been 
occasionally reported in patients taking NOLVADEX for breast cancer. No hemorrhagic ten- 

dency has been recorded, and the platelet counts returned to normal levels even though 
treatment with NOLVADEX continued. 

eee Tests: Periodic complete blood counts, inciuding platelet counts, may be 
appropriate. 

Carcinogenesis: While no conventional bioassay has been conducted, endocrine changes 
in immature and mature mice were investigated in a 13-month study. Varicus tumors were 
found in all treated groups. ; 

vie cide No genotoxic potential has been found in a battery of in vivo and in vitro 
tests with pro- and eukaryotic test ofl with drug metabolizing systems present. 

Impairment of Fertility: oy of male rats was decreased when doses of 0.96 mg/kg or 

reater were administered 11 weeks prior to mating, and fertility in female rats was decreased 
ollowing administration of 0.04 mg/kg for two weeks prior to matny through day 7 of 
pregnancy. There was a decreased number of implantations, and all fetuses were found dead. 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnéncy, there were 
increased numbers of fetal deaths. Administration of 0.125 maka to rabbits during days 
6-18 of pregnancy resulted in abortion or premature delivery, Fetal deaths occured at higher 
doses. There were no teratogenic changes in either rat or rabbit segment H studies. Several 

regnant marmosets were dosed with 10 mg/kg/day either during organogenesis or in the 
ast half of pregnancy, No deformations were seen, and although the dose was high enough 
to terminate pregnancy in some animais, those that did maintain pregnancy showed no 
evidence of teratogenic malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 
t day before weaning demonstrated increased numbers of dead pups at pacturition. it was 
reported that some rat pups showed slower learning behavior, but this did not achieve 
statistical significance in one study, and in another study where significance was reported, 
this was by comparing dosed animals with controls of another study. 

The recommended daily human dose of 20-40 mg corresponds to 0.4-0.8 mg/kg for an 
average 50 kg woman. 

Pregnancy Category D: See WARNINGS. l 

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because - 
many drugs are excreted in human milk and because of the potential for serious adverse 
reactions m nursing infants from NOLVADEX, a decision should be made whether to discon- 
nue nen or to discontinue the drug, taking into account the importance of the drug to 

e mother, 

Adverse Reactions: The most frequent adverse reactions to NOLVADEX are hot flashes, 
nausea, and vomiting. These may occur in up to one-fourth of patients, but are rarely severe 
enough to require discontinuation of treatment. 

Less frequently reported adverse reactions are vaginal bleeding, vaginal discharge, men- 
strual irregularities, and skin rash. Usually these have not been of sufficiert severity to 
require dosage reduction or discontinuation of treatment. 

increased bone and tumor pain, and also local disease flare have occurred, which are 
sometimes associated with a good tumor response. Patients with increased bone pain may 
require additional analgesics. Patients with soff tissue disease may have sudden increases 
in the size of preexisting lesions, sometimes associated with marked erythema within and 
surrounding the lesions, and/or the development of new lesions. When they occur, the bone 
pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly. 

Other adverse reactions which are seen infrequently are onarena, Jeripheral edema, 
distaste for food, pruritus vulvae, depression, dizziness, light-headedness, and headache. 
There have been infrequent reports of thromboembolic events occurring dt nog NOLVADEX 
therapy. Since for cancer patients in general an increased incidence of thro nboembolic 
events is known to occur, a causal relationship to NOLVADEX remains conjectural. An in- 
creased incidence has been reported when cytotoxins are combined with NDLVADEX. 

lf adverse reactions are severe, it is sometimes possible to contro! them by a simple 
reduction of dosage without loss of control of the disease. 

Overdosage: Acute overdosage in humans has not been reported. Signs observed at the 
highest doses following studies to determine LDsg in animals were respiratory difficulties and 
convulsions. No specific treatment for overdosage is known; treatment must be 
symptomatic. 
pocas and Administration: One or two 10 mg tablets twice a day (morning and evening). 
How Supplied: Tablets containing tamoxifen as the citrate in an amount equivalent to 18 mg 
of tamoxifen (round, biconvex, uncoated, white tablet identified with NOLVADEX 600 
debossed on one side and a cameo debossed on the other side) are supplied in bottles of 

60 tablets and 250 tablets. Protect from heat and light. 
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CANCER 
OF THE 
COLON. 


If detected early, the cure rate 
for colorectal cancer is very high. 

It can be as high as 75%. 

Because we now know how to 
detect it early. And we know how 
to fight it once we detect it. 

There are three simple 
checkup guidelines for men and 
women without symptoms. 

One, get a digital exam every 
year. This is recommended for 
everyone over 40. 

Two, get a stool blood test 
every year if you are over 50. 

Three, after two initial nega- 
tive tests one year apart, get a 
procto exam every three to five 
years if you are over 50. 

These guidelines are the best 
protection against colorectal 
cancer you can have. 

If you're not over 50, please 
give this information to friends 
and loved ones who are. 

In any case, please help spread 
the word. 

Good news doesn’t always 
travel fast. 


AMERICAN 
2 CANCER 
$ SOCIETY 


Get a checkup. Life is worth it. 


Leading authorities share their expert 
nowledge to help you manage patients with 
this increasingly common disorder 


OLORECTA]. 
` TUMORS 


Edited by Oliver H. Beahrs, M.D, , 
George A. Higgins, M.D, Other outstanding books 


a related interest 
and Jacob J. Weinstein, M.D. of related interest 
58 Contributors COLON AND RECTAL SURGERY 


An up-to-the-minute overview of colorectal tumors, written by nie a e a ae 818 Illustrations, 16 in Full 
authorities whose qualifications are exceptional, packed with in- DOE 43 TAVIS AC SGF VU. 


formation on etiology, diagnosis, predisposing conditions, forms ATLAS OF EXTREMITY SARCOMA 


of surgery and adjuvant therapy, complications of therapy, post- 




















surgical observation, and treatment of recurrence of disease. SURGERY pau: H. sugarbaker, M.D. | 
. tae llustrated by Trudy H. Nicholson. With 11 Contributors. 262 Pages. 

An interdisciplinary team of experts 180 Illustrations. 21 Tables. 1984. $57.50. 
_.. bring together the latest information on epidemiology, surveil- = 
lance, pathology, and management of tumors and cancer of the CUTANEOUS MELANOMA: Clinical 
colon, rectum, and anus. Emphasis is placed on the importance Management and Treatment Results Worldwide | 
of early diagnosis, planned surveillance, and appropriate therapy. Editors: Charles M. Balch, M.D., F-A.C.5., and Garald W. Miton, 
Controversies surrounding the management of the various le- A T Associate EONS Heien M- PWE 3 nae l 

i eng-jaw Soong, Ph.D. 81 Contributors. 578 Pages. 255 Iiustrations. 
sions are fully explored. 2 Full-Color Plates. 1985. $79.00 


New knowledge, new techniques 
_..in the use of the flexible fiberoptic sigmoidoscope and colono- 


MANAGEMENT OF HEAD AND NECK 


scope are discussed thoroughly. The relationship of pathologic CANCER: A Multidisciplinary Approach 

findings to the staging and prognostic features of cancer of the Edited by Rodney R. Million, M.D., and Nicholas J. Cassisi, M.D. 
20 Contributors. 684 Pages. 941 Illustrations, including 43 in Full 

colon and rectum is stressed. Color, 232 Tables. 1984. $97.50. 

New surgical procedures 

_., for the radical removal of lower rectal lesions with preserva- CANCER: Principles and Practice 

tion of the sphincters are presented, along with basic surgical of Oncology, 2nd Edition 


dardi for several ades. Edited by Vincent T. DeVita, Jr., M.D., Samuel Heliman, M.D., and 
techniques that have been standardized for several decades Steven A. Rosenberg, M.D., Ph.D. 136 Contributors. Single Volume 


Forms of adjuvant therapy and current methods of follow-up are Edition: 2,416 Pages. Two Volume Set: 2,344 Pages. 770 Black-and- 
discussed. Management of surgical complications and treatment White Illustrations. 22 Full-Color Illustrations. 928 Tables. 2nd 
of metastatic lesions are also included. Edition, 1985. Single Volume $125.00. Two Volume Set $157.50. 


352 Pages. 134 Illustrations. 105 Tables. 1986. $59.50. 


Lippincott books are avaliable through your health science bookstore or your Lippincott representative. For mail order service direct, eee 
please use the coupon below, or Call Toll Free (USA except AK, Hi) 1-800-638-3030. in Maryland Cail Collect (301) 824-7308. & 





J. B. Lippincott Company The Health Professions Publisher of Harper & Row, Inc. 
P.O. Box 1630, Hagerstown, MD 21741 | 
Piease send me for 30 days’ ON-APPROVAL EXAMINATION Ci Payment enclosed" (save postage & handling} 
i) a Gopylies) of Colorectal Tumors (65-08436) « $59.50 i. Bil me (plus postage & handling) 
CT ea copy(ies) of Colon and Rectal Surgery (65-08113) @ $89.00 (3 Charge it: (3 MasterCard 12 VISA 
C .., copylies) of Atlas of Extremity Sarcoma Surgery (65-07958} @ $57.50 Amër i ance. a HOI f 
Li copylies) of Cutaneous Melanoma (65-07495} @ $79.00 y a PI . p pa =e 
Lue. COPY(ies) of Management of Head and Neck Cancer (65-07842) @ $97.50 S e clipe E N 
C3 copylies) of Cancer, 2/e: ©) 1 Volume (65-07974) @ $125.00; AOT D ae aces 
C] 2 Volumes (65-08915) @ $157.50 “The law requires that we collect stale sales taxes 
7 where applicable. Please include the orescribed amoun! 
Pence ca et Rd te ie ees ee te tra cee eer wih payment. Paces qugied m US. funds and subject 
io change. Orders subject lo the approval of Liopincatt, 
POE CS a rh 8 es a ee tet ea eet 426-85 
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Don't Compromise 
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_Claforan’ a Cefizox"” 


seas 55% : _ ite 
i : of isolates 
of isolates 


9% 


—Fortaz’_ against 43% 
i of isolates 
of isolates 





Fortaz is a registered trademark of Glaxo Inc 
**Cefobid is a registered trademark of Pfizer Inc 
Claforan is a registered trademark of Roussel-Uclaf 


Copyright © 1987 by Merck & Co., INc Cefizox is a registered trademark of Fujisawa SmithKline Corporation 


against the B. fragilis group? 
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Mefoxin ~ 
(Cefoxitin Sodium | MSD 


Mefoxin 
active 
against 94% 
of isolates 











The Bacteroides fragilis group includes B. fragilis, B. distasonis, B. ovatus, 
B. thetaiotaomicron, B. vulgatus. 

The percentages displayed are a weighted average of the susceptibilities 
reported for these organisms at an MIC breakpoint of 16 mcg/mL 

by the Antibiotic MIC Susceptibility Reports, National Summary, in 

The Bacteriologic Report: Volume | 1986, Totowa, NJ, BAC-DATA” Medical 
Information Systems, Inc. This average was weighted by the frequency 

of isolation of each organism. 


NOTE: /n vitro activity does not necessarily imply in vivo effectiveness. 





MEFOXIN is contraindicated in patients who have shown 
hypersensitivity to cefoxitin and the cephalosporin group of 
antibiotics. 


MEFOXIN is not active in vitro against most strains of 
Pseudomonas aeruginosa and enterococci (e.g., Streptococcus 
faecalis) and many strains of Enterobacter cloacae. 
Methicillin-resistant staphylococci are almost uniformly resistant 
to MEFOXIN. 








S 
For a Brief Summary of Prescribing Information, please see following page. DOHME 





Mefoxuin ‘ 7AM (Cefoxitin Sodium MSD} 


Indications and Usage: Treatment — Serio i caused by susceptible strains of the 
designated microorganisms in the following í jisi SeS 

LOWER RESPIRATORY TRAC T INFECTIONS, in uding pneumonia and lung abscess, caused by 

Streptococcus pneumoniae (formerly Diplococcus pneumoniae), other streptococci (excluding 
enterococci, e.g Strep faecalis) Star hylococcus aureus (penicillinase and aaah iHNaSE 
producing), Escherichia coli, Klebsiella species, Hemophilus intluenzae, and Bacteroide: 
species 

GENITOURINARY INFECTIONS. Urinary tract infections caused Dy E. col Klebsiella species 
Proteus mirabilis, indole-positive Proteus (i.e. P morganu, P ret nd P vula, aris), and 
Providencia species. Uncomplicated gonorrhea due to Neisseria | yon ortHOe 3e (penicillinase 
and non-penicillinase producing) 


ae prin INFECTIONS. ií ng peritonitis and ir tra- abi jor ninal abscess, caused by 
E coli, Klebsiella species, Bacte roide! pi i including the B. fragi/ IS QrOUp Sand Clostndium 
species 

GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic inflamma 
tory disease, caused by E. coli, N gono rhoeat (penicillinase and non-penicillinase producing) 
Bacteroides species including the Bt fragilis group.§ Clostridium species. Peplococcus species 


Ash at J5 species, and gri u; B streptococci 

SEPTICEMIA caused by Strep pni niae (tormerly D moniae), Staph. aureus (penict 
linase and ji ir nic illinas se pro duc ing). E col, Klebs ‘el la $ spe ies, and Bacteroides species 
including the B. fragilis group $ 

BONE AND j OINT INFECTIONS caused by Staph. aureus penicillinase and non-peniciilinass 
producing) 

SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph aureus (penicillinase and nor 
penicillinase producing), Staph. epidermidis, streptococci (excluding enterococci, €.g.. otre 
faecalis), E colt, P mirabilis, Klebsiella species Bacteroides species including the B. tragilts 
group,§ Clostridium species, Peplococcus species, and Peplostreplococcus species 

Although appropriate culture and susceptibility studies should be performed, therapy may be 
started while awaiting these results. Cefoxitin is not active in vitro against most strains of PSeu 
domonas aeruginosa and enterococci (e.g. Strep faecalis) and many strains of Enterobacter ch 
acae. Methicillin-resistant s sue St Cí ire almost uniformly resistant to cefoxitin 
Contraindications: Previous hypersensitivity to cefoxitin and the cephalosporin group of anti 
biotics 

Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL IN YQUIRY SHOULD BE MADE TO DE 
TERMINE PREVIOUS HYPERSENSITIVITY REACTIONS u CEF OITIN CEPHALOSPORINS 
PENICILLINS Sede eth IGS tide WITH CAUTION TO PENICILLIN-SENSITIVE PATIENTS 
ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEM 
ONSTRATE D SOME FORM OF ALLERGY PARTICULARLY TO DRUGS IF AN ALLERGIC REA 
TION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG SERIOUS S HYPERSENSITIVITY 
REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES 
Pseudomembranous colitis, from mild to life- threatened in severity, has been re- 
ported with virtually all antibiotics (including cephalosporins); therefore, itis im- 
portant to consider its diagnosis when diarrhea pevenps in association with 
antibiotic use. Broad-spectrum antibiotics aller normal flore d: lon and may | ermit over 
growth of clostridia, a toxin prodi iced Dy Clostridium dithicile is nary cause i antibiotic 
associated colitis. Mild cases ma ay respond to drug discontinuance alone. In mote Severe cases, 
management May include sit ymoidost OpY apt propriate bacle anae al $ ludes fluid, electrolyte 
and protein st upplementation and use of a dru 1g such as oral vancomycin solalion of the patient 
may be advisable. Other causes of colitis should also be considered 

Precautions: Genera/— Total daily dose sh ouldbe reduced in patients with reduced urinary out 
put due to renal insufficiency because high and prolonged serum antibiotic concentrations can 
occur from usual doses. Prescribe with ution n patients with a history of gastrointestinal dis 
ease, par ticularly collis Prolonged use may result in overgrowth of nonsusceplible organisms 
repeated-evaluation of the patients condition is essential. If superinfection occurs, take appropri 
ale measures 





Drug Interactions —\ncfeased nephr city has been reported following concomitant admin! 
tration of cephalosporins and aminoglyco! ide antibiotics 
Drug/Laboratory lest Interactio High c oncentr tions (~- 100 mcg/mL) may interfere with 


measurement of serum@nd urine creatinine levels by the Jaffe reaction and produce false in 
creases of modest degree in creatinine le evel Ss reported: serum samples should not be analyzed for 
creatinine if withdrawn within 2 hours of cefoxitin administration High concentrations may inter 
fere wilh measurement of urinary 17-hi ydi xy-corlicosteroids by the Porter-Silber reaction and 
produce false increases of modest degre n levels reported A false-positive reaction for glucose 
in urine has bee n observed wilh CLINITE ST ll re reage nt tablets 

Carcinogenesis sphies iis is, Fertility Impairment—No long-term animal study has been per 
formed on carc inogenic or mutagenic pote ofl al. Rat studies at approximately three times maxi- 
mum recommended human dosage revealed no effects on fertility or mating ability 

Pregnancy ( valegory B —Reproduction $ ludies in rats and mice did not reveal teratogenic or fetal 
toxic effects, although fetal weights were slightly decreased. In rabbits, cefoxitin was associated 
rhin incidence of abortion and maternal death, neither considered teratogenic. There are 
however, no adequate and well-controlled studies in pregnant women. Because animal re produc- 
tion studies are not always predictive of human response, this drug should be used during preg 
nancy only if clearly needed 

Nursing Mothers Excreted in human milk. Exercise caution 

Pediatric Use% Satety and efficacy in infants from birth to three months have not yet been estab- 
lished inchildren three months and older, higher doses have been associated with increased int 
dence of eosinophilia and elevated SGOT 

Adverse Reactions: The most common adverse reactions have been loca! reactions following 
intravenous or intramuscular injection. Other adverse reactions have been encountered infre- 
quently. Local Reactions—Thrombophlebitis with intravenous administration, pain, induration 
and tenderness after intramusc ular injections. Allergic Reactions Rash (including exfoliative 
dermatitis), pruritus. eosinophilia, fe ated and other allergic reactions including anaphylaxis. Car 
diovascular — Hype hens sion. Gastrointestina/— Diarrhea, including documented pseudomempbra- 
nous colitis during or after treatmer a and, rarely, nausea and vomiting. Blood —Eosinophilia 
leukopenia including granulocytopenia, neutropenia, anemia, including hemolytic anemia, 
thrombocytopenia, and bone marrow depression. A positive direct Coombs test may develop in 
some individuals, especially those with azotemia. Liver Function— Transient elevations in SGOT, 
SGPT, serum LDH, and serum alkaline phosphatase. Renal Function Elevations in serum creali- 
nine and/or blood urea nitrogen levels and. rarely. acute renal failure 

Note: In group A beta-hemolylic streptococcal infections, therapy should be maintained tor al 
least 10 days to guard against the risk of rheumatic fever or gic omerulone phritis. In staphylococcal 
and other infections involvinc g a collection of pus surgical drainage should be carried out where 
indicated. Intramuscular injections should be well within ‘the body of a relatively large muscle 
such as the upper outer quadrant Gi the bullock (i.e gluteus Maximus). aspiration is necessary to 
avoid inadvertent peuan into a blood vessel The total daily dosage in infants and children 
should not exceed 12 grams 

How Supplied: Sterile cefoxitin sodium in vials and intusion bottles contain 

ing 1 gram or 2 grams cefoxitin equivalent and in 10-gram b julk NY \ttles 
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Il Registered trademark Oo} Ames Company Div in of Miles Laboratorne { MERCK 
For more detailed information, consult your MSD Representative SH AR 

or see Prescribing Information. Merck Sharp & Dohme è 
Division of Merck & Co.. INC., West Point, PA 19486 J6MF49(120) DOHM 
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FOR THE BEST 
DEFENSE AGAINST 
CANCER, SEE YOUR 

DOCTOR ONCE 
A YEAR AND HIM 
ONCE A WEEK. 








He may not look like every- 
body's idea of a cancer specialist. 
But there’s strong evidence 

that your greengrocer has 
access to cancer protection you 
won't find in any doctor’s office. 

Like broccoli. Peaches. Cante- 
loupes. Spinach. And other 
sources of Vitamin A related to 
lowering the risk of cancer of the 
larynx and esophagus. Not to 
mention sweet potatoes, carrots, 
pumpkin, winter squash, toma- 
toes, citrus fruits and brussels 
sprouts. 

Vegetables such as cabbage, 
broccoli, brussels sprouts, kohl- 
rabi and cauliflower may help 
reduce the risk of gastrointesti- 
nal and respiratory tract cancer. 

Fruits and vegetables (and 
whole grain cereals such as 
oatmeal, bran and wheat) may 
help lower the risk of colorectal 
cancer. 

In short, make sure you do 
what your mother always told 
you toj do. Eat your vegetables. 
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THE CLEVELAND CLINIC FOUNDATION 
Department of General Surgery 


presents 


MANAGEMENT OF COMMON 
SURGICAL PROBLEMS 


March 27-28, 1987 


The Village of Grenelefe 
Grenelefe, Florida 
A self-contained resort community 


Guest Faculty 


John P. Grant, M.D. Andrew L. Warshaw, N..D. 
Durham, North Carolina Boston, Massachusetts 


John H. Ranson, M.D. _ Robert Zeppa, M.D 
New York, New York Miami, Florida 


Topics to be presented include: 
-BENIGN BILIARY DISEASE 
-INFLAMMATORY PANCREATIC DISEASE 
-SURGICAL NUTRITION 
-BREAST CARCINOMA 


For further information, write or call: 
Department of Continuing Education 
The Cleveland Clinic Educational Foundation 
9500 Euclid Avenue, Room TT3-301 
Cleveland, Ohio 44106 


800-762-8172-Ohio 800-762-8 173-Outside Ohio 


THE CLEVELAND CLINIC FOUNDATION 
presents 


THE SIXTH INTERNATIONAL 
ENDOSCOPY SYMPOSIUM 
MEGATRENDS INTO THE 1990s 
March 19, 20, and 21, 1987 
Stouffer inn on the Square, Cleveland, Ohio 


Major topics to be covered: 

-Palliative Therapy of Esophageal, Gastric and Colorectal Tumors 
-Gastrointestinal Bleeding and Methods of Hemostasis 
-Disorders of the Major Papilla and Sphincter of Oddi 

-ERCP  -Cholangiopancreatoscopy 
-Endoscopic Sphincterotomy 
-Endoscopic Ultrasound 


Four live patient demonstrations televised via satellite from the Cleve and 
Clinic endoscopy suite will enhance sessions on videoendoscopic theoryand 
equipment. in-depth evaluation of the latest videoendoscopic equipmentand 
potential applications will be provided. 


Symposium Co-Directors 
John L. Petrini, Jr., M.D. Michael V. Sivak, Jr., M.D. 


Guest Faculty 
David Barlow, Ph.D. Walter Hogan, M.D. 
H. Worth Boyce, M.D. Glen Lehman, M.D. 
Jean Marc Brunetaud, M.D. Martin Staritz, M.D. 
David Carr-Locke, M.D. Choichi Sugawa, M.D. 
Rikiya Fujita, M.D. T. Luk Tio, M.D. 
Morimichi Fukuda, Ph.D. 


For Information and Brochure 
call Toli Free: 
1-800-762-8172 (Ohio) or 
1-800-762-8173 (Outside Ohio) 
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Board-certified/Board-eligible general surgeon with interest or 
fellowship in colorectal surgery to join expanding department in 
multispecialty group practice, serving FFS and prepaid patients 
in Central Massachusetts. Send CV to Medical Director, Fallon 
Clinic, 630 Plantation Street, Worcester, Massachusetts 01605, 





GENERAL SURGEON - BC/BE, with vascular experience 
and G. I. Endoscopy experience preferred, to join two man 
surgical group in Piedmont North Carolina. Excellent starting 
salary with malpractice insurance included. Early opportunity 
for partnership with no investment required. Position available 
July, 1987. P.O. Box ANNIA, J.B. Lippincott Company, East 
Washington Square, Philadelphia, PA 19105, 


WANTED: SURGICAL RESIDENCY. Honor grad of U.S. 
med school, PGY I & lI completed at University General 
Surgery program, then two years of quality fellowship training 
seeks PGY 3 or 4 General Surgery position. Publications, excel- 
lent clinical and research skills and references. P.O. Box 
ANNIB, J.B. Lippincott Company, East Washington Square, 
Philadelphia, PA 19105. 


General Surgeon (BC/BE) with interest in trauma for a 
well-established group of BC general surgeons in N.W, Pennsyi- 
vania (pop. 200,000). Office adjacent to 600 bed referral 
hospital. P.O. Box ANNIC, J.B. Lippincott Company, East 
Washington Square, Philadelphia, PA 19105. 


The New England Deaconess Hospital in conjunction with the 
Harvard Medical Schoo! Department of Continuing Medical 
Education will sponsor a course entitled “Malnutrition in the 
Hospitalized Patient: An Advanced Course” ori May 6-8, 1987. 
The course directors are George L. Blackburn, M.D., Ph.D., 
Albert Bothe, Jr., M.D., and Bruce R. Bistrian, M.D., Ph.D. 
For information, contact: Harvard Medical School, 641 Hun- 
tington Avenue, Boston, MA 02115, (617) 732-1528. 


Busy three member group located in a northcentral Pennsyl- 
vania community of 90,000 seeks fourth associate. Preferred 
candidate will be board certified in general surgery with subspe- 
cialty training in colon and rectal, vascular, thoracic or 
oncologic surgery. Contact: 444 GS c/o 1600 Embassy Square 
Blvd, Suite 1605, Louisville, KY 40299. 


The Stuart McGuire Professor and Chairman Department of 
Surgery, Medical College of Virginia, Virginia Commonwealth 
University. The Medical College of Virginia/ Virginia Common- 
wealth University is seeking applications for the funded Stuart 
McGuire Professorship and Chair of the Department of 
Surgery. Significant academic experience in research and teach- 
ing is- essential. Documented evidence of administrative and 
managerial skills at the department or divisional level is also 
required. Applicant must be board certified in the appropriate 
specialty with demonstrated research achievement. Salary 
arrangements are competitive and negotiable. Interested appli- 
cants should submit curriculum vitae by February 1, 1987 to 
Hermes A. Kontos, M.D., Ph.D., Professor of Medicine, Chair- 
man of Surgery Search Committee, Department of Medicine, 
Medical College of Virginia, MCV Station Box 281, Richmond, 
VA 23298-0001. The University is an Equal Opportunity/ 
Affirmative Action Employer, Women and minorities encour- 
aged to apply. 





CLASSIFIED AD SECTION 


Classified advertising is available in ANNALS OF 
SURGERY for those recruiting personnel or interested in 
obtaining positions. Display space also is available for 
those desiring greater visibility or more space for their 
message. 


Classified ad copy, like other advertising copy, will be 
reviewed for approval prior to publication. 


Classified Rates: $9.00 per-line or fraction of line. The 
average line will be 40 characters. 


Box Numbers: Replies may be directed via Box # to 
J.B. Lippincott Company, at an extra charge per insertion 
of $6.50 to cover handling costs in forwarding such 
replies to the advertiser. 


How to Order: Send typewritten text copy for the ad 
with remittance in full to: 


ANNALS OF SURGERY 
c/o J.B. Lippincott Company 
Attn: Kim McLean 
East Washington Square 
Philadelphia, Pa. 19105 
(215) 238-4280 


Deadline: Copy received by the 15th of month will run 
in the second following month’s issue, e.g. November 
15th for January issue. Ads received after the 15th will run 
in the next available issue. 





General and Vascular Surgeon (BC/BE) to join two well estab- 
lished Surgeons in West Los Angeles Area. Salary or fee for 
service. Send C.V. P.O. Box ANNID, J.B. Lippincott Com- 
pany, East Washington Square, Philadelphia, PA 19105. 


TWO GENERAL SURGEONS: Board Certified or Eligible. 
Physicians Health Services (PHS), Connecticut’s largest 
HMO.-IPA, seeks to attract two general surgeons to its Danbury 
region. Opportunity to establish own private practice with 
immediate guarantee of all PHS/Danbury referrals. Send 
inquiries to Ellen Seigel, PHS Regional Vice-President, Physi- 
cians Health Services, 109 North Street, Danbury, Connecticut 
06811. | 


GENERAL SURGEON: BC/BE, preferably with vascular 
experience, to join established surgeons. Central Florida. Send 
CV to P.O. Box 6704, Titusville, FL 32782-6704. 


SOUTHERN CALIFORNIA AND FHP.. .a healthy choice! 
FHP is the healthy choice for your next career move. We'll take 
care of the business side of your practice leaving you free to 
enjoy the Southern California lifestyle. We’ve been a leader in 
quality, prepaid health care for over 27 years and the recent 
opening of our 128-bed hospital coupled with continued growth 
and expansion, has created career opportunities for BC/BE 
General Surgeons. As a physician with FHP, you'll enjoy a 
competitive salary and a compehensive range of benefits includ- 
ing complete malpractice coverage. For further details, please 
contact’ Professional Staffing at (800) 446-2255, or (800) 336- 
2255 within California. FHP Professional Staffing, 9900 
Talbert Avenue, Fountain Valley, CA 92708. 





MANUFACTURED BY MALLINCRODT CRITICAL CARE 
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ORNI NASAL TUBE-MARK IV 


Esophageal/duodenal decompression is 12-14 times 
more efficient than the gastric aspiration of alternative 
devices* “Enteral Hyperalimentation” begins immediately 
postop, with reported decreased sepsis, wound problems, 


and markedly shortened LOS* 


N MANUFACTURED BY SHERIDAN CATHETER CORP. 


ELEMENTAL CONTINUOUS 
DIET SUCTION 
[oki GASTROSTOMY TUBE 


® Gerald Moss, PhD, MD, FACS 








BALLOON 
INFLATION 


patented 


decompression- 
feeding catheters 





MARK IV is the most 
compact (#18 Fr), efficient, 
and occlusion resistant 
design since initially intro- 
duced in 1963. Its integral 
spring guide-wire makes it 
the most easily passed. 


DISTRIBUTED BY 


MOSS TUBES, INC. 
Box 296 

W. Sand Lake, NY 12196 
(518) 674-3109 


of #18 Fr biocompatible 
urethane for minimum 
trauma without sacrificing 
efficiency or performance. 


*Send for reprints documenting 
clinical results at 
multiple centers. 


“Tradition by itself 
IS not enough; 

it must be perpetua 
criticized and brought 


up to date...” 


I'S. ELIOT 


NDC 0015-5646-20 
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Please see adjacent page 
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In intra-abdominal and gynecologic infection 


_ due to indicated organisms 
- Switch to 


EFOTAN.. 


cefotetan disodium 





The cost-effective replacement for cefoxitin 


For intravenous or Intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE oe 
TREATMENT: CEFOTAN® (cefotetan disodium) is indicated for the therapeutic treatment of the 
following infections when caused by susceptible strains of the designated organisms: 


Urinary tract infections caused by £ coli, Klebsiella species (including K pneumoniae), Proteus 
mirabilis and Proteus sp (which may include the organisms now called Proteus vulgaris. Providencia 
retigeri, and Marganella morgan}. 


Lower respiratory tract infections caused by Streptococcus pneumoniae (formerly D pneumoniae), 
Staphylococcus aureus (penicdlinase- and nonpenicilinase-producing strains}, Haemophilus 

shite iss {including ampicillin-resistant strains), Klebsiella species (including K pneumoniae), 
and E coli. 


Skin and skin structure infections caused by Staphylococcus aureus (penicilinase- and nonpenicil- 
linase-procucing strains), Staphylococcus epidermidis.” Streptococcus pyogenes and Streptococcus 
species (excluding enteracoce:}, and E coli. 


Gynecologic infections caused by Staphylococcus aureus’ (including penicilinase- and nonpenici- 
linase-producing strains), Staphylococcus epidermidis,” Streptococcus species (excluding entero- 
cocel), F coli, Proteus mirabilis, Neisseria gonorrhoeae. Bacteroides species {excluding 8 distasonis, 
8 ovatus. B thetaictaomicron\. Fusobacterium species,’ and gram-positive anaerobic cocci (including 
Pantococcus and Peptostreptacoceus specias'). 


intra-abdominal infections caused by £ coli, Klebsiella species {including K pneumoniae’). Strepte- 
coccus species (excluding enterococci), and Bacteroides species (excluding B distasons. B ovatus, 
B thelaiolaomicron). 


Bane and joint infections caused by Staphyiocaccus aureus * 
"NOTE: Some strains of Staphylococcus epidermidis are resistant to cefotetan. 
‘Efficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence af certain 
postoperative infections in patients undergoing surgical procedures that are classified as clean 
contaminated or potentially contaminated (eg, cesarean section, abdominal of vaginal hysterectomy. 
transurethral surgery, biliary fract surgery, and gastrointestinal surgery). 

The prophylactic dose of CEFOTAN should be administered 30 to 60 minutes prior to surgery. In 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 
clamping of the umbilical cord. 

if there are signs and symptoms of infection, specimens for culture should be obtained for 
identification of the causative organism so that approprate therapeutic measures may be imitiated. 


CONTRAINDICATIONS 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics. 


WARNINGS 

Before therapy with CEFOTAN is instituted, careful inquiry should be made to determine whether the 

patient has had previous pner reactions to cefotetan disodium, cephalosporins, 
nicillins, or other drugs. This product should be given cautiously to penicitlin-sensitive patients. 
ritiblotics should be administered with caution to any patient who has demonstrated some form of 

allergy, particularly to drugs. ff an allergic reaction to CEFOTAN occurs, discontinue the drug. 

Serious acute hypersensitivity reactions may require epinephrine and other emergency measures. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
spectrum antibiotics); therefore, itis important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and may permit 
evergrowth of clostridia, Studies indicate a toxin produced by Clostridium difficile is one primary 
cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind 
the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis is not 
relieved by drug discontinuance. or when it is severe, oral vancomycin is the treatment of choice for 
seat boa alate pseudomembranous colitis produced by C difficile. Other causes should aiso be 
considered, 


PRECAUTIONS 
GENERAL: As with other broad-spectrum antibiotics. prolonged use of CEFOTAN may result in over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. If superintection 
does occur during therapy, appropriate measures shouid be taken. 

in common with many other broad-spectrum antibiotics, CEFOTAN may be associated with a fail in 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- 
tional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. 

CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
characterized by flushing, sweating. headache. and tachycardia may occur when alcohol (heer, wine, 
etc) is ingested within 72 hours after CEFOTAN administration. Patients should be cautioned about the 
ingestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: if CEFOTAN and an aminoglycoside are used concomitantly, renal function 
should be carefully monitored, especially if higher dosages of the aminoglycoside are to be adminis- 
tered or if therapy is prolonged, because of the potential nephrotoxicity and ototoxicity of aminoglyco- 
side antibiotics, Although, to date. nephrotoxicity has not been noted when CEFOTAN was given alone, 
itis possible that nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in urine may occur 
with Benedict's or Fehling’s solution. 

As with other cephalosporins, high concentrations of cetotetan may interfere with measurement of 
serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of 
creatinine reported. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 
animais have not been performed te evaluate carcinogenic potential, no mutagenic potential of 
celotetan was found in standard laboratory tests. 

Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of 
500 mg/kg/day (approx 8-16 times the usual adult human dose) on days 6-35 of life (thought to be 


CEFOTAN® (cefotetan disodium) 





developmentally analogous to late childhood and irene! in humans} resulted in reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected celis included spermatogo- 
nia and spermatocytes; Sertoli and Leydig ceils were unaffected. incidence and severity of lesions 
were dose-dependent: at 120 mg/kg/day (approx 2-4 times the usual human dose), only 7 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesions have been 
observed in experiments of comparable design with other methylthiotetrazole-containing antibiatics 
and impaired fertility has been reported, particularly at high dose levels. No testicular effects were 
observed in 7-week-old rats treated with up to 1000 mg/kg/day SC for 5 weeks. or in infant dogs 

{3 weeks old) that received up to 300 mg/kg/day IV for 5 weeks. The relevance of these findings to 
humans is unknown. 


USAGE IN PREGNANCY: Pregnancy Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 
fertility or harm to the fetus due to cefotetan. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only if clearly needed. 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human miik in very low concentrations 
Caution should be exercised when cefotetan is administered to a nursing woman. 


PEDIATRIC USE: Safety and effectiveness in children have not been established, 


ADVERSE REACTIONS . = 
in clinical studies the following adverse effects were considered related to CEFOTAN therapy 


Gastrointestinal symptoms occurred in 1.5 percent of patients: the most frequent were diarrhea {1 in 
80) and nausea (11n 700). 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included easinophita 
{1 in 200). positive direct Coombs’ test (1 in 250). and thrombocytosis (1 in 300) 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included a rise in SGPT (1 in 150). 
SGOT {1 in 300), alkaline phosphatase (1 in 700}, and LDH (1 in 700). 


Hypersensitivity reactions were reported in 1.2 percent of patients and inciuded rash (1 in 150} and 
aching (Lin 700}. 


Local effects were reported in less than one percent of patients and included phiebits at the site af 
injection (1 in 300}. and discomfort (1 in 500). 


DOSAGE AND ADMINISTRATION . . 

TREATMENT: The usuai adult dosage is 1 or 2 grams of CEFOTAN administered intravenously oF 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. 








GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 





Type of Infection Daily Dose Frequency and Route 
Urinary Tract 1-4 grams 500 mq every 12 hours IV or IM 
for? g every 24 hours iV oriM 
Tor2qevery 12 hours IV or iM 
Other Sites 2-4 grams Tor? g every 12 hours IV or iM 
Severe 4 grams 2 g avery 12 hours IV | 
Life-Threatening 6° grams T g avery 12 hours IV 





“Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To prevent postoperative infection in clean contaminated or potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
30 to 60 minutes prior to surgery. in patients undergoing cesarean section. the dase shouid be 
administered as soon as the umbilical cord is clamped. 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
employed. The following dosage guidelines may de used. 





DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 





Creatinine Clearance 
mL/min Dose Frequency 
30 Usual Recommended Dose’ Every 12 hours 
10-30 lisual Recommended Dose) SCS” Every 24 hours 
=10 Usual Recommended Dose” yery 48 hours 


anaa mmn aay ayaa nna erreurs er e eanna yaon 


“Dose determined by the type and severity of infection, and suscepubiity of the causative organism. 


Cetotetan is dialyzable and it is recommended that for patients undergoing intermittent hemotialy- 
sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis. 


HOW SUPPLIED 
CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration. The tg 
dose is available in 10 mL and 100 mL viais, and the 2 g dose is available in 20 mi and 100 mL viais. 
The vials should not be stored at temperatures above 22°C and shouid be protected from light 

1 gin 10 mL vial (NDC E a 

2 gin 20 mb vial (NDC 0038-0377-20 

1 qin 100 mL vial (NDC 0038-0376-11) 
2 gin 100 mL vial (NDC G038-0377-21) 


Manufactured for 


STUART PHARMACEUTICALS - 


Division of ICI Americas inc ad 
Wilmington. Delaware 19897 






CHANGE THE FACE OF PAIN 





The following is a brief summary only. Before 
prescribing, see complete prescribing information in 
TYLOX® labeling. 

CONTRAINDICATIONS: TYLOX capsules should not be 
administered to patients who have previously exhibited 
hypersensitivity to any component 

WARNINGS: T YLOX capsules contain sodium metabisultite. 
a Sulfite that may cause allergic-type reactions (e g.. hives. 
itching, wheezing, anaphylaxis) in certain susceptible 
persons. Although the overall prevalence of sulfite sensitivity 
in the general population is probably low, it is seen more 
frequently in asthmatics or in atopic nonasthmatic persons. 
PRECAUTIONS: General: Head Injury and Increased 
Intracranial Pressure: The respiratory depressant effects of 
Narcotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the presence of 
head injury, other intracranial lesions, or a pre-existing 
increase in intracranial pressure. Furthermore, narcotics 
produce adverse reactions which may obscure the Clinical 
course of patients with head injuries. Acute Abdominal 
Conditions. The administration of TYLOX capsules or other 
narcotics may obscure the diagnosis or clinical course in 
patients with acute abdominal conditions. 

Special Risk Patients: TYLOX capsules should be given with 
Caution to certain patients such as the elderly or debilitated, 
and those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and prostatic 
hypertrophy or urethral stricture. 

Information for Patients: Oxycodone may impair the 
mental and/or physical abilities required for the performance 
of potentially hazardous tasks such as driving a car or 


©MCcNEILAB, INC., 1987 


operating machinery The patient using TYLOX capsules 
should be cautioned accordingly. 

Drug Interactions: Patients receiving other narcotic 
analgesics, antipsychotics, anti-anxiety agents, or other 
CNS depressants. including alcohal, concomitantly with 
TYLOX capsules, may exhibit additive CNS depression due 
to the oxycodone component When such combined 
therapy is contemplated, the dose of one or both agents 
should be reduced The use of MAO inhibitors or tricyclic 
antidepressants with axycodone preparations may increase 
the effect of either the-antidepressant or oxycodone. The 
concurrent use of anticholinergics with oxycodone may 
produce paralytic ileus 

Usage in Pregnancy: Pregnancy Category C Animal 
reproductive studies Fave not been conducted with 
TYLOX. It is also not known whether TYLOX can cause 
fetal harm when admirustered to a pregnant woman or 

can affect reproductive capacity. TYLOX should not be 
given to a pregnant weman unless in the judgement of the 
physician. the potentia! benefits outweigh the possible 
hazards. 

Nonteratogenic Effects: Use of narcotics during pregnancy 
may produce physica! dependence in the neonate. 

Labor and Delivery: s with all narcotics, administration of 
TYLOX to the mother saortly before delivery may result in 
some degree of respiratory depression in the newborn and 
the mother. especially | higher doses are used 

Nursing Mothers: |t isnot known whether the components 
of this drug are excreted in human milk. Because many 
drugs are excreted in human milk, caution should be 
exercised when TYLO® is administered to a nursing woman. 


Pediatric Use: T YLOX capsules should not be adminis- 
tered to children. 

ADVERSE REACTIONS: The most frequently observed 
adverse reactions include lightheadedness, dizziness, 
sedation, nausea. and vomiting. These effects seem to be 
more prominent in ambulatory patients than in non-ambula- 
tory patients, and some of these adverse reactions may be 
alleviated if the patient lies down. Other adverse reactions 
include allergic reactions, euphoria, dysphoria, constipation, 
skin rash, and pruritus. At higher doses oxycodone has 
most of the disadvantages of morphine including respiratory 
depression. 

DRUG ABUSE AND DEPENDENCE: TYLOX capsules 

are a Schedule II controlled substance. Oxycodone can 
produce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence, and tolerance may 
develop upon repeated administration of TYLOX capsules, 
and they should be prescribed and administered with the 
same degree of caution appropriate to the use of other oral 
narcotic-containing medications. 

Full directions for use should be read before administer- 
ing or prescribing. 

For information on symptoms and treatment of overdos- 


age, see full prescribing information. 9/19/86 
McNEIL 
B® PHARMACEUTICAL 
McNEILAB INC Spring House PA 19477 
TLX-6440-A 
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(OXYCODONE & 
ACETAMINOPHEN) 


THE POTENCY OF PERCODAN” 
WITHOUT ASPIRIN 







NI R arely in the modern textbook does one 

` find the unique combination of a masterful 
command of the English language, the 
superb organization of the book itself, and 

the combined textbook atlas concept 
SO well written and prepared by 
a sole author who fearlessly commits 

his opinions in writing...” * 





Colon and Rectal Su 
By Marvin L. Corman, M.D. 


Winner of the 1985 American Medical Writers Association 
Medical Book Award in the Physician’s Category 


“...extremely well-written, readable, and highly informative of the state-of-the-art 





rgery 





of colon and rectal surgery...exceptional...’'—*Diseases of the Colon and Rectum 





Helps you manage all aspects of diseases 
and surgery of the anus, rectum and colon 


COLON AND RECTAL SURGERY is a comprehensive and 
abundantly illustrated text/atlas providing an organized 
approach to the diagnosis and treatment of the more 
common conditions affecting the anus, rectum and colon. 
Many esoteric and unusual problems are also discussed: and 
each chapter contains an extensive bibliography directing you 
to further study. 


““. . . Uniform excellent quality throughout . . . The extensive 
illustrations, some of which are in color, are extremely helpful. 
The bibliography is unusually complete and contains many ref- 
erences to recent articles. The author is to be congratulated for 
the wealth of material that he has been able to encompass in this 
one volume . . .’’—The New England Journal of Medicine 


Unique single authorship 

. . . Insightful commentaries 

The single authorship, unique in so comprehensive a text, 
allows Dr. Corman to emphasize procedures for which he has 
considerable clinical experience, and to offer insightful 
commentaries placing concepts into their proper perspective. 


‘. . . itis refreshing to be exposed to the perspective of a 
mature and experienced colon and rectal surgeon who has added 





the personal touch to a surgical text in good taste, regardless of 
whether the reader agrees with the conclusion. . .’’ 
— Diseases of the Colon and Rectum 


A superior atlas of surgical techniques 


Every chapter is packed with superb illustrations of surgical 
techniques, showing exactly what you need to know about the 
full range of colon and rectal conditions. 16 full-color 
illustrations show the appearance of various conditions such 
as ulcerative colitis, melanosis coli, pruritus ani, and 
extramammary Paget's disease. Sharp x-rays, photomicro- 

graphs, and tables amplify the text. 


`. . . More completely enhanced with photographs, drawings, 


and roentgenograms than any other textbook on the market. . .”’ 
—Mayo Clinic Proceedings 


Other important features 

m emphasizes reconstructive anorectal surgery—for which 
Dr. Corman is well known 

m fully covers management of cancer and inflammatory 
bowel disease 

m describes in clear and precise detail complex anorectal 
and colon operations 

@ contains in-depth discussions of incontinence, ostomy 
complications and their management, and dermatologic 
anal problems. 
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Mushroom Gastrostomy 
Catheter, a unique 
combination of mushroom tip 
and inflatable fixation balloon 
designed to reduce leaking of 
gastric fluids. 
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Edited by Oliver H. Beahrs, M.D, 
George A. Higgins, M.D., 


and Jacob J. Weinstein, M.D. 
58 Contributors 


An up-to-the-minute overview of colorectal tumors, written by 
authorities whose qualifications are exceptional, packed with in- 
formation on etiology, diagnosis, predisposing conditions, forms 
of surgery and adjuvant therapy, complications of therapy, post- 
surgical observation, and treatment of recurrence of disease. 


An interdisciplinary team of experts 


... bring together the latest information on epidemiology, surveil- 
lance, pathology, and management of tumors and cancer of the 
colon, rectum, and anus. Emphasis is placed on the importance 
of early diagnosis, planned surveillance, and appropriate therapy. 
Controversies surrounding the management of the various le- 
sions are fully explored. 


New knowledge, new techniques 


... in the use of the flexible fiberoptic sigmoidoscope and colono- 
scope are discussed thoroughly. The relationship of pathologic 
findings to the staging and prognostic features of cancer of the 
colon and rectum is stressed. 


New surgical procedures 


... for the radical removal of lower rectal lesions with preserva- 
tion of the sphincters are presented, along with basic Surgical 
techniques that have been standardized for several decades. 
Forms of adjuvant therapy and current methods of follow-up are 
discussed. Management of surgical complications and treatment 
of metastatic lesions are also included. 


352 Pages. 134 Illustrations. 105 Tables. 1986. $59.50. 
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1987 Warner-Lambert Company 


New sterile 
packaging for 5,000- 
and 10,000-unit vials 


THROMBOSTAT® (Thrombin, USP), along with a matched 
volume of diluent, isnow available in a new stenle package— 
minimizing the potential for contamination. This new packaging 


‘permits the entire contents of the inner tray to be directly introduced into the 


sterile operating field. 


Offers mixing convenience 


Sterile packages of THROMBOSTAT also feature a convenient new transfer 
device. So mixing is faster and easier than ever before. With THROMBOSTAT, 
surgical preparation has never been simpler. 


THROMBOSTAT 
THROMBIN, USP 


Please see next page for brief summary of prescribing information 





PARKE-DAVIS 


Division of Warner-Lambert Company 
Morris Plains, New Jersey 07950 PD-34-JA-3853-P-1(1-87) 


THROMBOSTAT® THROMBIN, USP 
(Bovine Origin) 


Before prescribing, please see full prescribing information. A Brief 
Summary follows: 


Thrombostat must not be injected! Apply on the surface of bleeding 
tissue as a solution or powder 


INDICATIONS AND USAGE 
Thrombostat (Thrombin, USP) is indicated as an aid in hemostasis wher- 
ever oozing blood trom capillaries and small venules is accessible 

In various types of surgery, solutions of Thrombostat may be used in 
conjunction with Absorbable Gelatin Sponge, USP for hemostasis. 


CONTRAINDICATIONS 
Thrombostat is contraindicated in persons known to be sensitive to any of 
its components and/or to material of bovine origin. 


WARNING 

Because of its action in the clotting mechanism, Thrombostat must 
not be injected or otherwise allowed to enter large blood vessels. 
Extensive intravascular clotting and even death may result. Throm- 
bostat is an antigenic substance and has caused sensitivity and 
allergic reactions when injected into animals. 


PRECAUTIONS 

General: 

Consult the absorbable gelatin sponge product labeling tor complete 
information for use prior to utilizing the thrombin-saturated sponge 
procedure. 


Pregnancy— 

Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with Thrombin, Topical (Bovine). It is also not 
known whether Thrombin. Topical (Bovine) can cause fetal harm when 
administered to a pregnant woman or can affect reproduction capacity 
Thrombin, Topical (Bovine) should be given toa pregnant woman only if 
clearly indicated 


Pediatric Use: 
Satety and effectiveness in children have not been established 


ADVERSE REACTIONS 
Allergic reactions may be encountered in persons known to be sensitive to 
bovine materials 


DOSAGE AND ADMINISTRATION 

General: Solutions of Thrombostat may be prepared in sterile distilled 
water or isotonic saline. The intended use determines the strength of the 
solution to prepare. For general use in plastic surgery, dental extractions, 
skin grafting, neurosurgery, etc., solutions containing approximately 100 
units per mL are frequently used. For this. 10 mL of diluent added to the 
1000 unit package is suitable. Where bleeding is profuse, as from cut 
surfaces of liver and spleen, concentrations as high as 1000 to 2000 units 
per mL may be required. For this the 5000 unit vial dissolved in 5 mLor 2.5 
mL, respectively, of the diluent supplied in the package is convenient 
Intermediate strengths to suit the needs of the case may be prepared by 
selecting the proper strength package and dissolving the contents in an 
appropriate voulme of diluent. In many situations, it may be advanta- 
geous to use Thrombostat in dry form on oozing surfaces 


Caution: Solutions should be used immediately upon reconstitution. If 
necessary, refrigerate the solution and use within 3 hours of reconstitution 


The following techniques are suggested for the topical application of 
Thrombostat 

|. The recipient surtace should be sponged (not wiped) tree of blood 
betore Thrombostat is applied 

2. A spray may be used or the surface may be flooded using a sterile 
syringe and small gauge needle. The most effective hemostasis results 
when the Thrombostat mixes treely with the blood as soon as it reaches the 
surface. 

3. In instances where Thrombostat in dry form is needed, the vial is opened 
by removing the metal ring by flipping up the plastic cap and tearing 
counterclockwise. The rubber-diaphragm cap may be easily removed 
and the dried Thrombostat is then broken up into a powder by means ot a 
sterile glass rod or other suitable sterile instrument 

4. Sponging of treated surfaces should be avoided in order that the clot 
remain securely in place 


Thrombostat may be used in conjunction with Absorbable Gelatin Sponge 
USP as follows 

l. Prepare Thrombostat solution of the desired strength 

2. Immerse sponge strips of the desired size in the Thrombostat solution 
Knead the sponge strips vigorously with moistened gloved fingers to 
remove trapped air thereby facilitating saturation of the sponge 

3. Apply saturated sponge to bleeding area. Hold in place for 10 to 15 
seconds with a pledget of cotton or a small gauze sponge. 


Sterile Packages 

Thrombostat Sterile Packages are available in two strengths, 5000 units 
and 10,000 units. A Sterile Package contains one sterile vial of Thrombostat, 
one sterile vial of Isotonic Saline Diluent, and one sterile transfer device 
The Sterile Package may be used as follows 

1. Remove the Tyvek® blister lid by pulling up at the indicated corner The 
sterile inner tray can be lifted out or introduced into the operating field 

2. The cover to the sterile inner tray is removed by pulling up on the finger 
tab, exposing the sterile contents. 

3. Thrombostat solution of the desired strength is prepared using the 
transfer device 

4. Alternatively, when Thrombostat in dry form is needed, the vial is 
opened as described above and the dried Thrombostat broken up into a 
powder by means of a sterile glass rod or other suitable sterile instrument 


Thrombostat Kit 

Thrombostat Kit contains one sterile 20,000 unit vial of Thrombostat, one 
sterile vial of Isotonic Saline Diluent, and one sterile pump sprayer cap 
The kit may be used as follows: 

1. Remove the Tyvek® blister lid by pulling up at the indicated corner The 
sterile inner tray can be lifted out or introduced into the operating field. 

2. The cover to the sterile inner tray is removed by pulling up on the finger 
tab, exposing the sterile contents. 

3. Thrombostat solution of the desired strength is prepared and the pump 
sprayer cap inserted and seated on the Thrombostat solution vial. Note 
Several strokes of the pump sprayer will be required before the Thrombos- 
tat solution is expelled. 

4. Alternatively, when Thrombosiat in dry torm is needed, the vial is 
opened as described above and the dried Thrombostat broken up into a 
powder by means of a sterile glass rod or other suitable sterile instrument 


Caution—Federal law prohibits dispensing without prescription. 
Tyvek is a registered trademark of E.I. du Pont de Nemours & Co 
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FOR THE BEST 
DEFENSE AGAINST 
CANCER, SEE YOUR 

DOCTOR ONCE 
A YEAR AND HIM 
ONCE A WEEK. 








He may not look like every- 
body's idea of a cancer specialist. 
But there’s strong evidence 

that your greengrocer has 
access to cancer protection you 
won't find in any doctor's office. 

Like broccoli. Peaches. Cante- 
loupes. Spinach. And other 
sources of Vitamin A related to 
lowering the risk of cancer of the 
larynx and esophagus. Not to 
mention sweet potatoes, carrots, 
pumpkin, winter squash, toma- 
toes, citrus fruits and brussels 
sprouts. 

Vegetables such as cabbage, 
broccoli, brussels sprouts, kohl- 
rabi and cauliflower may help 
reduce the risk of gastrointesti- 
nal and respiratory tract cancer. 

Fruits and vegetables (and 
whole grain cereals such as 
oatmeal, bran and wheat) may 
help lower the risk of colorectal 
cancer. 

In short, make sure you do 
what your mother always told 
you to; do. Eat your vegetables. 
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Long after your personal copies 
of ANNALS OF SURGERY have 
= been read, shared with your 
} office staff, used up and worn 
out, you can have instant re at 
access to the unique and valuable information in back 
issues of this distinguished journal by ordering bound 
volumes. 


Your bound volumes give you a permanent and 
comprehensive reference for changes and advances in 
your specialty—a source that will grow and increase in 
usefulness over the years. Each volume features: 


a 2// text pages of every issue, including the complete 
author and title indexes 


a no advertising—only professional, clinically pertinent 
material (a space-saver on your bookshelves) 


m handsome, durable bindings in maroon buckram, 
with the journal name, year, and volume number 
imprinted in gold on the spine 

4 No need to return your personal copies to us, or to go 

\ to the trouble and expense of having them bound locally. 
We over-run copies of each issue in order to have suf- 
ficient quantities on hand. But we must tell our printer 
how many we need, so please let us know right away. 


You must be a current subscriber to take advantage 
of this bound volume offer. 
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Use the convenient coupon to order your 1986 volumes 


today. They will be on their way to you shortly after the 
publication of the final volume issue. 
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BRIEF SUMMARY 

NOLVADEX+ (tamoxifen citrate) 10 mg tablets 

Indications and Usage: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estro- 
gen receptor positive are more likely to benefit from NOLVADEX therapy 

NOLVADEX in combination with cytotoxic chemotherapy following radical or modified 
radical mastectomy is effective in scien recurrence of surgically curable breast cancer in 
SA re women or women age 50 or older with positive axillary nodes. In the Hubay 
and NSABP studies most of the benefit to date has been in the subgroup with 4 or more 
positive axillary nodes. The contribution of the ec chemotherapy is uncertain. The 
estrogen and progesterone receptor values may help to predict whether the adjuvant therapy 
is likely to be beneficial. 

Contraindications: None known 

Warnings: Pregnancy Category D: NOLVADEX may cause feta! harm when administered to a 
pregnant woman. Individuals should not become pregnant while taking NOLVADEX. Effects 
on reproductive functions are expected from the antiestrogenic properties of the drug. In 
reproductive studies in rats at dose levels equal to or below the human dose. nonteratogenic 
developmental skeletal changes were seen and were found to be reversible. In addition, in 
fertility studies in rats and in teratology studies in rabbits using doses at or below those used 
in humans, a lower incidence of egg implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The 
impairment of learning behavior did not achieve statistical significance in one study, and in 
another study where significance was reported, this was by comparing dosed animals with 
controls of another study. Several pregnant marmosets were dosed during organogenesis or 
in the last half of pregnancy. No deformations were seen, and although the dose was high 
enough to terminate pregnancy in some animals, those that did maintain pregnancy showed 
no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetal deaths, 
and vaginal bleeding. If this drug is used during pregnancy or the patient becomes pregnant 
while taking this drug, the patient should be apprised of the potential hazard to the fetus. 

Ocular changes have been reported in a few patients who, as part of a clinical trial, were 
treated for periods greater than one year with NOLVADEX at doses at least four times the 
highest recommended daily dose of 40 mg. The ocular changes consist of retinopathy, and in 
some patients, there are also corneal changes and a decrease in visual acuity. 

In addition, a few cases of ocular changes including visual disturbance, corneal changes, 
and/or retinopathy have been reported in patients treated with NOLVADEX at recommended 
doses. It is uncertain if these effects are due to NOLVADEX 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has 
been reported in some breast cancer patients with bone metastases within a few weeks of 
starting treatment with NOLVADEX. If hypercalcemia does occur, appropriate measures 
should be taken, and if severe, NOLVADEX should be discontinued 
Precautions: General: NOLVADEX should be used cautiously in patients with existing leuko- 
peu or thrombocytopenia. Observations of leukopenia and EEE A A rece occasionally 

ave been made, but it is uncertain if these effects are due to NOLVADEX therapy. Transient 
decreases in platelet counts, usually to 50,000-100,000 mm3, infrequently lower, have been 
occasionally reported in patients taking NOLVADEX for breast cancer. No hemorrhagic ten- 
dency has been recorded, and the platelet counts returned to normal levels even though 
treatment with NOLVADEX continued. 

Laboratory Tests: Periodic complete blood counts, including platelet counts, may be 
appropriate. 

Carcinogenesis: While no conventional bioassay has been conducted, endocrine changes 
in immature and mature mice were investigated in a 13-month study. Various tumors were 
found in all treated groups. 

Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro 
tests with pro- and eukaryotic test systems with drug metabolizing systems present 

Impairment of Fertility: any of male rats was decreased when doses of 0.96 mg/kg or 

reater were administered 11 weeks prior to mating, and fertility in female rats was decreased 
ollowing administration of 0.04 mg/kg for two weeks prior to short through day 7 of 
pregnancy. There was a decreased number of implantations, and all fetuses were found dead 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were 
increased numbers of fetal deaths. Administration of 0.125 iy ie to rabbits during days 
6-18 of pregnancy resulted in abortion or ‘premature delivery. Fetal deaths occured at higher 
doses. There were no teratogenic changes in either rat or rabbit segment || studies. Several 

regnant marmosets were dosed with 10 mg/kg/day either during organogenesis or in the 
ast half of pregnancy. No deformations were seen, and although the dose was high enough 
to terminate pregnancy in some animals, those that did maintain penan showed no 
evidence of teratogenic malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 
1 day before weaning demonstrated increased numbers of dead pups at parturition. It was 
reported that some rat pups showed slower learning behavior, but this did not achieve 
statistical significance in one study, and in another study where significance was reported, 
this was by comparing dosed animals with controls of another study 

The recommended daily human dose of 20-40 mg corresponds to 0.4-0.8 mg/kg for an 
average 50 kg woman. 

Pregnancy Category D: See WARNINGS. 

Nursing Mothers: \t is not known whether this drug is excreted in human milk. Because 
many drugs are excreted in human milk and because of the potential for serious adverse 
reactions in nursing infants from NOLVADEX., a decision should be made whether to discon- 
tinue ae or to discontinue the drug, taking into account the importance of the drug to 
the mother. 

Adverse Reactions: The most frequent adverse reactions to NOLVADEX are hot flashes, 
nausea, and vomiting. These may occur in up to one-fourth of patients, but are rarely severe 
enough to require discontinuation of treatment. 

Less frequently reported adverse reactions are vaginal bleeding, vapna discharge, men- 
strual irregularities, and skin rash. Usually these have not been of sufficient severity to 
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Increased bone and tumor pain, and also local disease flare have occurred, which are 
sometimes associated with a good tumor response. Patients with increased bone pain may 
require additional analgesics. Patients with soft tissue disease may have sudden increases 
in the size of preexisting lesions, sometimes associated with marked erythema within and 
surrounding the lesions, and/or the development of new lesions. When they occur, the bone 
pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly. 

Other adverse reactions which are seen Viies ali are UPEN, peripheral edema, 
distaste for food, pruritus vulvae, depression, dizziness, light-headedness, and headache. 
There have been infrequent reports of thromboembolic events occurring during NOLVADEX 
therapy. Since for cancer patients in general an increased incidence of thromboembolic 
events is known to occur, a Causal relationship to NOLVADEX remains conjectural. An in- 
creased incidence has been reported when cytotoxins are combined with NOLVADEX 

If adverse reactions are severe, it is sometimes possible to control them by a simple 
reduction of dosage without loss of control of the disease. 

Overdosage: Acute overdosage in humans has not been reported. Signs observed at the 
highest doses ee Studies to determine LDsg in animals were respiratory difficulties and 
convulsions. No specific treatment for overdosage is known; treatment must be 
symptomatic 

hg 1e and Administration: One or two 10 mg tablets twice a day (morning and evening). 
How Supplied: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg 
of tamoxifen (round, biconvex, uncoated, white tablet identified with NOLVADEX 600 
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60 tablets and 250 tablets. Protect from heat and light. 
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A retrospective study of 97 patients with proximal bile duct can- 
cer treated at the University of California, Los Angeles Medical 
Center was conducted to determine the benefits of different op- 
erative treatments. Eighty-nine patients were divided into three 
treatment groups: Group I, curative resection (29 patients); Group 
Ii, palliative resection (13 patients) and bypasses (8 patients); 
-and Group III, operative intubation (39 patients). Two patients 
, died before operation and six patients were treated without op- 
eration by percutaneous biliary decompression. High morbidity 
rate (53.8%) and mortality rate (69.2%) were encountered in 13 
patients who had hepatic resection. Survival rates of the three 
treatment groups were comparable. For the 64 patients closely 
‘ monitored after discharge, quality of survival was assessed ac- 
cording to six parameters: (1) frequency of hospitalization for 
cholangitis; (2) catheter-related problems; (3) the percentage of 
days hospitalized; (4) duration of jaundice; (5) antibiotic require- 


. ments; and (6) analgesic needs. Group I patients had the best - 


qualitative survival, whereas Group II patients had the worst 
result when compared with either Group I (p < 0.001) or Group 
- HI (p < 0.005). Curative resection is recommended when it can 
be done without a concomitant hepatic resection. When noncur- 
able disease is found on examination, operative intubation after 
dilatation is the preferred palliative measure. 
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University of Hong Kong, Hong Kong 

HE IMPROVED MANAGEMENT OF malignant lesions 

| -ofthe proximal bile duct remains a quest despite 
advances in earlier diagnosis and preoperative 
management. Complete extirpation of the tumor is dif- 
ficult because the tumor may spread along the submucosal 
or subserosal layer of the bile duct! and has a strong pro- 
pensity for infiltration of surrounding structures’ such as 
the hepatic artery and portal vein. Even when hepatic 
resection, with or without major vessel resection, and 
reconstruction’ is done, residual microscopic disease is 


_ often left. In recent years, however, there has been growing 


support for this aggressive approach since, when success- 
ful, prolonged survival with improved palliation has been 
reported.?* 

For patients with unresectable lesions or high operative 
risk, improvement of the quality of their limited survival 
by relief of jaundice as well as prevention of cholangitis 
are the prime concerns of palliative therapy. The time- 
honored palliative procedures are drainage of the biliary 
system with either bilienteric anastomosis or transtumoral 
intubation by operative placement of catheters. More re- 
cently, nonoperative percutaneous drainage has been 
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TABLE 1. Duration of Symptoras in Patients with Proximal Bile Duct Cancer 


Graup |: 
Curttive 
Overall Resextion 
No. of patients 97* 2: 
Age 60.8 +1.3 56.8 + 2.4 
Previous surgery (%) 57.6 62.1 
Previous cholangitis (%) 12.9 1 
Severe weight loss (%) 122 «9 
Duration of jaundice 
(months) 2.00 + 0.23 1.67- 0.38 
Duration of pain 
_ (months) 1.63 + 0.26 1.6%+ 0.45 


* Two patients who died before definitive treatment were included. 


used.’ In an attempt to evaluate the benefit on the duretion 
and quality of survival achieved with these procedtres, 
all patients with proximal bile duct tumors who ere 
treated at the University of California, Los Angeles 
(UCLA) over the past 3 decades have been reviewec. 


Patients and Methods 


We retrospectively reviewed the clinical records cf ail 
patients who had definitive treatment for proximaL bile 
duct cancer at the UCLA Medical Center between No- 
vember 1954 and December 1985. The anatomic Deca- 


tions of these lesions studied included the common hepatic — 


duct, the confluence of the hepatic ducts, and their major 
bifurcations. Locations were verified by preoperati or 
intraoperative cholangiography, as well as from fincings 
at laparotomy. Diffuse multicentric neoplasms tha- in- 
volved the proximal biliary tree were excluded from the 
analysis. 

Ninety-seven patients with proximal bile duct cancer 
were included in the study. There were 52 males and 45 
females. The age ranged from 28-89 years (mean age: 
60.8 + 1.3 years, SEM). Pathologic verification of th= di- 
agnosis was attempted in every case. Biopsy of the lesions 
was done under direct vision through the operative zho- 
ledochoscope from the adjacent involved tissue, or rom 
cytologic examination of the bile collected through-per- 
cutaneous catheters. 

Follow-up information that was considered for the. 
analysis of the quality of survival was collected when the, 
patients were regularly monitored at UCLA Medical 
Center. Six parameters were evaluated for the assessment 
of the quality of survival: (1) the frequency of hospital- 
ization for cholangitis; (2) catheter-related problem: ; (3) 
the percentage of days in which the patients were hospi- 
talized irrespective of the indications; (4) jaundice vath a 
total serum bilirubin level of over 5 mg/dL; (5) require- 
ment for antimicrobial therapy; and (6) need for analgesics 


Operative Treatment 


Nonoperative 
Group If: Treatment 
Palliative oe 
Resection/ Group III: Group IV: 
Bypass Intubation ~ PTBD 
21 39 6 
62.0 +2.5 61.2 +1.9 70.7 +4.8 
52.4 58.3 50.0 
10.5 15.2 16.7 
9.5 17.1 20.0 
2.00 + 0.48 2.00 + 0.35 2.65 + 1.33 
1.56 + 0.65 1.41 +0.35 2.08 + 1.41 


during their postoperative course. According to the fre- 
quency distribution of the data under each parameter, 
results were divided into three equal parts. Scores of 1-3 
were given to each individual part, with 1 being the best 
and 3 the worst of each parameter. The assessment of the. 
overall quality of survival of any patient was then mea- 
sured by the summation of the scores for each of the six 
parameters: good = 6-9 points; fair = 10-13 points; poor 
= 14-18 points. Data on the current status of the patients 
were obtained from, and verified by, the respective phy- 
sicians who attended the patients. Hospital mortality is 
defined as death within the same hospitalization in which 
definitive treatment was given. Calculation and analysis 
of survival were made with reference to the date at which 
therapy began. 

Statistical analyses were done using the Student’s t-test 
and chi-square test with Yates’ correction where appro- 
priate. Survival curves were constructed according to the 
description by Kaplan and Meier!® and compared with 
the Wilcoxon test. All calculations were conducted and 
supervised by the Department of Biomathematics, UCLA 
School of Medicine, with standard biomedical computer 
programs. 


Clinical Features 


Among the 97 patients studied, obstructive jaundice 
was the most common symptom. Despite the majority of 
our patients (57.6%) having had previous attempts for 
decompression, only 15 patients were anicteric on ad- 
mission. Jaundice with a total serum bilirubin level over 
5 mg/dL was present in the remaining patients (84.4%). 
Pain that was usually vague and localized to the epigas- 
trium or right upper quadrant was present in 58.7% of 
patients with a mean duration of 1.98 months. Although 
two thirds of the patients had minimal weight loss, severe 
weight loss of over 30 pounds occurred in 12.2% of them. 
Suppurative cholangitis, irrespective of previous therapy, 


` 
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TABLE 2. fahoratens Results of Patients with Proximal Bile Duct Cancer 
Operative Treatment 
Nonoperative 
Group H Treatment - 
Group I: Palliative ao 
Curative Resection/ Group HI: Group IV 
Overall Resection Bypass Intubation PTBD 
Hemoglobin (gm%) 12.1 + 0.15 12.3 + 0.27 12.0 + 0.39 12.2 + 0.22 12.0 + 0.45 
WBC (10°/pL) 11.3 + 0.90 . 98 + 0.65 15.2 + 3.60 10.5 + 0.64 94 + 1.63 
Urea nitrogen (mI_/dL) 19.6 + 2.80 12.4 + 1.37 19.6 + 3.18 14.7 + 1.82 41.5 + 17.9 
Creatinine (mg/dL) 115+ 0.08 0.95+ 0.08 1.02+ 0.07 117+ 0.10 2.40+ 0.87 
Total bilirubin (mg/dL) 15.9 + 1.28 10.1 + 1.61 18.1 + 2.82 17.6 + 1.95 25.8 + 9.40 
Alkaline phosphatase | ; 
(IU/L) ` 505.2 +42.8 443.4 +52.8 412.7 +51.2 592.3 +92.6 543.0 + 129.5 
3.27+ 0.09 3.63+ 0.21 3.114 0.15 2.63% 0.17 


Albumin (gm/L) 


occurred in 12.9% of patients in the current study. Sum- 
mary of the frequency and duration of symptoms is shown 
in Table 1. 

Operations and Operative Findings 


Two patients died before definitive treatment could be 


performed. There were a total of 89 patients (91.7%) op- 


erated on for their malignancies: 84 patients were operated 
on electively and five patients were-operated on as emer- 
gency. 

Infiltration of the hepatoduodenal ligament and/or the 
hepatic parenchyma at the porta were the most frequent 
findings (39 instances) among patients with inoperable 
disease. Malignant deposits in the regional lymphatics and 
liver secondaries were noted in 16 patients and i in 10 pa- 
tients, respectively. Definite evidence of encasement or 
involvement of the major vessels had a comparable in- 
cidence: hepatic artery in 12 patients and portal vein in 
10 patients. The laboratory data at admission are pre- 
sented in Table 2. 

Histologic diagnosis was established in 83.7% of patients 
in the current series at either laparotomy or autopsy. The 
most common histopathologic finding was differentiated 
adenocarcinoma (31.2%) followed by poorly differentiated 
adenocarcinoma (16.1%). Papillary tumor was found only 
in 10.8% of patients. All six patients who were managed 
primarily with percutaneous intubation had their diag- 
nosis based on radiologic signs, as cytologic findings from 


bile collected during the procedure were nondiagnostic. 


Distribution of the lesions with respect to location along 
the biliary tract is shown in Figure 1. 

In -29 patients, complete resection of the tumor was 
accomplished macroscopically (Group I). Hepaticojeju- 
nostomy was used for reconstruction after the resection 
and was splinted with transhepatic catheters in 24 patients. 
In five patients, hepatic resection of varying degree was 
necessary for satisfactory tumor clearance. 

Among the 60 patients operated on with noncurable 
disease, 13 patients had bilienteric anastomoses estab- 


3.27+ 0.12 


lished with a jejunal loop in a Roux-en-Y fashion after 
incomplete palliative resection of the tumor was per- 
formed. Twelve of these 13 patients had their anastomoses 
splinted with transhepatic Silastic® (Dow Corning Corp., 
Midland, MI) « catheters, whereas one patient had a T-tube 
instead. In another eight patients, resection with sacrifice 
of normal hepatic parenchyma was necessary for the ex- 
posure of intrahepatic bile ducts i in order to perform by- 
pass of the malignant biliary obstruction. All eight patients 
had T-tubes left in situ for about two weeks after i operation. 
These 21 patients who had either extra- or intrahepatic 





n=15 


n=13 


FIG. 1. Distribution of lesions based on the anatomic relationship to the 
confluence and major branches of the proximal bile duct. 
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TABLE 3. Complications of Treatment of Patients with 
Proximal Bile Duct Cancer 


No. of Patients 


With No. of 
With Exploration Explorations 
Com- ` for i for 
Complications plications Complication Complications 
Hepatic failure 
Renal failure ` 
Cardiopulmonary 
problems 
Cholangitis 
Gastrointestinal 
bleeding 
Intra-abdominal sepsis 
Bleeding diathesis © 
Anastomotic 
' dehiscence 
Dehisced abdominal 
wound ` l 


O © oo 


— Ww ho Nd AK 


—_ we 
ma ta 
pment 


Total 24 9 13 


bilienteric anastomoses for palliation were designated as 
Group II. 

Since 1973, hepatic resection has been done much less 
frequently. Three of the 13 patients above (5 patients in 
Group I and 8 patients in Group II) have had operations 
since that time. 

The local pathologic findings in the remaining 39 pa- 
tients with noncurable disease allowed only dilatation and 
transtumoral intubation for palliation (Group II). For 
most of these patients, a T-tube was used (33 patients). 
Less frequently, transhepatic intubation with modified U- 
tubes (2 patients) and J-shaped Silastic® catheters (3 ‘pa- 
tients) were also used. In one additional patient, percu- 
taneous decompression of the biliary system used initially 
as a preoperative measure was continued as the definitive 
treatment when advanced disease was found at lapa- 
rotomy. 

Six patients whe presented after 1978 were managed 
definitively with percutaneous transhepatic biliary drain- 
age (PTBD) because of their formidable operative risk 
(Group IV). 
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Operative Morbidity and Mortality 


Of the 95 patients in the current study who had defin- 
itive treatments (89 operative and 6 nonoperative), 24 
patients had postoperative complications (25.3%). Nine 
patients required a total of 13 operations for remedy (Ta- 
ble 3). Patients who had palliative resection or bypass 
(Group ID had significantly higher morbidity rates (p 
< 0.05) than those who had their tumor resected (Group 
I) (Table 4). However, when those patients who had he- 
patic resections for cure or bypass were excluded, the 
morbidity rates of these two groups were comparable. In 
fact, hepatic resections, irrespective of the indications, 
among these patients were associated with much greater 
morbidity and hospital mortality rates. Among those who 
had hepatic resection, two patients (40%) i in Group I and 
six patients (75%) in Groùp H died. 

The six patients who had PTBD as their definitive 
treatment had the highest 30-day mortality and hospital 
mortality rate ofall groups (50%). The operative morbidity 
and 30-day mortality rátes for all groups are shown in 
Table 4, 


Adjuvant Therapy 


Preoperative drainage with percutaneous intubation 
was done in 12 patients. Twenty-two patients hąd various 
adjuvant therapies after their definitive treatments. Che- 
motherapy alone, either as a single agent (5-Fluorouracil) 
(Roche Laboratories, Nutley, NJ) or in combination with 
different chemotherapeutic agents (5-Fluotouracil, doxo- 
rubicin, and mitomycin) was used in six patients (mean 
survival: 13 months). Four patients who, in addition to 
their chemotherapy, received external irradiation as a 
supplement had a mean survival of 18.5 months. Four 
patients had a combination of external irradiation and 
internal radiotherapy through transhepatic insertion of 
iridium wire. To date of report, two of these four patients 
were alive at 7 and 8 months after operation, respectively. 
The other two patients (who had unresectable disease) 
died at 24 months and 30.5 months after operation, re- 
spectively. Seven patients had external irradiation alone. 
Their mean survival was 15.5 months (range: 2~34.2 


TABLE 4. Morbidity and 30-Day Mortality. Rates of Patients with Proximal Bile Duct Cancer 





Group I: 
Curative 
Overall Resection 
No. of patients 95 29 
Morbidity rate (%) 25.3 13.8 
30-day mortality rate (%) 17.9 6.9 


Operative Treatment 
Nonoperative 

Group II: Treatment 
Palliative ii ra 
Resection/ Group II: Group IV: 

Bypass Intubation PTBD 

21 39 6 

42.8* 25.6 16.6 


23.8 - 15.4 50.0 





* p < 0.05 when cone with Group I. 
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months). Two patients with advanced disease had hyper- 
thermic therapy with no apparent benefit. 


Survival 


Excluding the six patients who had PTBD, survival 
analysis of all 89 patients who had operations showed 
comparable results. Patients whose tumors were resected 
(Group I) had the longest mean survival of 11.81 months 
over the patients in either Group II with palliative resec- 
tion or bypass (6.78 months) or Group III with operative 
intubation (10.47 months). When only patients who were 
successfully discharged from the hospital were examined, 
patients in Group III had a mean survival of 14.74 
months, which was slightly higher than the mean survival 
of 13.99 months and 13.42 months for Group I and Group 
II, respectively. These differences were not statistically 
significant (Fig. 2). The patient with the longest survival 
is a male patient who had a well-differentiated papillary 
tumor completely resected. The patient has no evidence 
of recurrent disease at 7.6 years after operation. 


Quality of Survival 


Among the 69 patients who were discharged after their 
definitive treatments, five patients were lost to follow-up. 
The evaluable period for the 64 patients who were suc- 
cessfully discharged and closely monitored at our insti- 


‘tution was 932.7 months. Data of the 26 patients who 


died during their first hospitalization were excluded from 
this analysis. Statistical comparisons were made with ref- 
erence to the three groups of patients (Groups I-III) as 
only three patients were discharged from the hospital after 
nonoperative drainage with PTBD (Group IV). 

The overall evaluation showed that patients who had 
curative resection (Group JI) did best: 76.1% had good or 
fair results according to the criteria of evaluation (Fig. 3). 
This quality of survival was comparable to the 68% that 
was achieved by patients who had operative dilatation 
and intubation of malignant biliary stricture (Group III). 
On the other hand, patients in Group II had the least 
benefit from their treatments (28.6% had good or fair re- 
sponses), particularly when it was compared with those 
who had either curative resection (p < 0.01) or operative 
intubation (p < 0.05). | 

' With regard to the alleviation of jaundice, patients in 
Group I with curative resection had the best result. The 
percentage of postoperative days in which these patients 
remained icteric was only one third of that of Group II 
patients with palliative resection or bypass, and was sig- 
hificantly shorter to that achieved by operative intubation 
(Group III) (p < 0.01). 

With regard to cholangitis complicating the postoper- 
ative course, seven patients (33.3%) in Group I who had 
curative resection were readmitted on eight occasions for 
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Fic. 2. Survival analysis of patients who were successfully discharged 
after definitive operative treatments for proximal bile duct cancer (p 
= 0.26). 


cholangitis. Three patients died of biliary sepsis despite 
active conservative measures. The postoperative course 
of five patients (35.7%) who had their tumor incompletely 
resected or bypassed (Group II) was complicated by 11 
episodes of cholangitis. Among them, three patients died, 
and results of autopsy showed multiple liver abscesses in 
each patient. Four patients (15.4%) with operative intu- 
bation (Group III) had seven cholangitic attacks. All were 
successfully managed with antimicrobial therapy. None 
of the three surviving patients managed with PTBD had 
cholangitis at follow-up. Although patients in Group IJ 
with palliative resection or bypass had the highest fre- 
quency of cholangitis (0.003 attack/patient/month), this 
frequency was not significantly higher than that of patients 
in other groups. | | 
Patients in Group II had the highest frequency of hos- 
pitalization for catheter-related problems (0.006 hospi- 
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FIG. 3. Quality of survival: overall evaluation according to the definitive 
treatment received based on the scoring system with 6 parameters. 
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TABLE 5. Evaluation of Quality 2f Survival of Patients with Proximal Bile Duct Cancer 


Sroup I: 
turative 
Eesection 
(N= 21) 
Frequency of cholangitis (attacks/patientmonth) 0.002 
Frequency of catheter-related problems - 
(admission/patientmonth) 0.002 
Days with jaundice (%) 11.5* 
Days with antibiotiçs (%) 12.6 
Days with analgesics (%) 16.9 
pansi in hospital (%) ` 18.5 


ar Group I versus Group It (p < 0.01). 


talization/patient/month), which included slippage of 
catheters, pain and minor infections around the insertion 
sites, and routine change of catheters at 3-month in€rvals. 
This was significantly higher than that of patiens who 
had transtumoral intubation with a permanent cetheter 
in situ (Group Ill) (p < 0.05). The incidence was com- 
parable among those patients who had resection or >TBD 
(0, 002 hospitalization/patient/month). 

~ The percentage of days'in which antibiotics anc anal- 
gesics were required during follow-up were comparable 
forall treatment groups. Results of different parameters 
measured according to the definitive treatment received 
are listed i in Table 5. 


Discussion 


Since its description by Altemeier et al.!! and Klatzkin,”” 
proximal bile duct cancer has formed a distinct cinical 
entity. Over the past 30 years, the therapeutic ostions 
available have ranged from’ total hepatectomy wh or- 
thotopic liver transplantation? to nonoperative pecuta- 
neous biliary drainage.° Although each treatment has had 
its own advocates, the objective evaluation of the enicacy 
of treatment rests on the potential of cure, acceatable 
morbidity and mortality, and the, effectiveness af de- 
compression of the obstructed biliary system. 

That complete surgical removal of the bile duct amor 
offers these patients the only chance of cure is illus rated 
by the survival of 7.6 years of one patient after such an 
operation. Mean survivals of 17-24 months have been 
reported by other investigatots after such resections. ”!3 
The current study shows, however, only comparabE sur- 
vival among the different operative treatments evaluated. 
The procedure of resecting the tumor-bearing segm=nt of 
the biliary. tract 'is safe. Two of five patients in Goup I 
who had hepatic resection died within 30 days. These was 
no 30-day mortality, however, for the remaining A pa- 
tients in = same group with bile duct resection zlone. 


Operative Treatment — 


l Nonoperative 
Group II: Treatment 
Palliative ee 
Resection/ Group IHI: Group IV: 
Bypass Intubation PTBD 
(N = 14) (N = 26) (N = 3) 
0.003 0.002 0 
0.006+ 0.001 0.002 
36.9 47.1 46.5 
23.6 12.9 43.8 
15.1 13.4 10.3 
31.9 22.2 41.3 


f Group I versus Group HI (p < 0.05). 


An advantage of hepatic resection for en bloc tumor abla- 
tion was not discernible. In our experience with 13 patients 
over the last 3 decades, (5 patients for curative resection 
and 8 patients for intrahepatic cholangioenteric anasto- 
moses), hepatic resection, when done in jaundiced patients 
with underlying malignancies, was associated with a con- 
siderable morbidity rate (53. 8%) ` and mortality rate 
(69. 2%). Although the majority of our patients were op- 
erated on before 1973, morbidity rates of 50-100% have 
been reported in recent literature.”:'4 Furthermore, even 
with hepatic resection, adequate tumor clearance was of- 
ten unsatisfactory. Among the 16 patients who had re- 
section (12 with hepate resection) who were examined 
by Beazley et al.,° nine patients had infiltrated resection 
margins. With.an additional three patients with a margin 
of less than | mm, 75% of these 16 patients had inadequate 
resection. Thus, although curative resection of the prox- 
imal bile duct cancer should be attempted in all patients, 
our data shows no advantage to include a potentially haz- 
ardous hepatic resection. 

In the current study, a majority (78.7%) of the 89 pa- 
tients who were operated on had noncurable disease. Since 
1973, partial hepatectomy with intrahepatic cholangio- 
jejunostomy has been used infrequently for bypassing 
these malignant biliary obstructions. Patients with unre- 
sectable lesions have had their neoplastic stricture dilated 
and then intubated indefinitely with a T-tube in most 
instances. Occasionally in the past’ when the tumor had 
spread but was still locally resectable, a palliative resection 
would have been’ performed. In the presence of residual 
disease, transhepatic Silastic® catheters were left to splint 
the hepaticojejuniostomy permanently, as they provided 
the only means of establishing an internal biliary drainage 
without further exploration:!° These patients were in- 
structed to irrigate their catheters daily and were hospi- 
talized routinely for catheter replacement once every 3 
months. 
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Besides the duration of survival, patients in Group II 
and Group III had comparable morbidity and mortality 
rates from their palliative treatments. The operative mor- 
bidity and mortality rates were highest in Group IT when 
patients who had partial hepatectomy for establishing in- 
trahepatic bilienteric anastomoses were included. All 13 
patients who had palliative local resection of their tumor 
without hepatic resection were successfully discharged 
from the hospital. When operative intubation was con- 
sidered, formidable morbidity and mortality rates of 86% 
and 50% were reported by Malagoni et al.'° The overall 
hospital mortality rate in the current study for patients 
who had their neoplastic stricture intubated (Group IID 
was 28.2%, which was reduced to 6.6% (1 patient) for the 
last 15 consecutive patients since 1978. 

The quality of survival is difficult to measure without 
bias particularly in a retrospective manner. The general 
performance, frequency of hospitalization, percentage of 
remaining life spent at the hospital, and frequency of 
cholangitis are the parameters used by different investi- 
gators to describe the postoperative status of patients with 
malignant biliary obstruction.*®! The frequency of cath- 
eter-related problems was included as all patients in our 
study had had external catheters for different times. In 
addition, the requirement of antimicrobial therapy and 
analgesics were studied as they reflected some of the minor 
problems in relation to the underlying biliary pathology 
and its therapy. All six parameters in the current study 
allowed objective documentation from the clinical rec- 
ords. 

Based on our scoring system, patients who had curative 
resection (Group I) had the highest incidence of good and 
fair results. With regard to the duration of jaundice, which 
either persisted or recurred after the definitive treatment, 
Group I patients had the most effective relief of jaundice 
(11.5% of the postoperative survival days). Furthermore, 
these patients spent the least amount of time in the hos- 
pital (18.5%). Our findings are in accordance with those 
of other investigators using different combinations of pa- 
rameters for evaluation.*® ` 

Patients in Group II had the worst postoperative quality 
of survival: 71.4% of the 14 patients evaluated had done 
poorly. Among 12 patients (85.7%) who had palliative 
local resection with bilateral transhepatic stents, nine pa- 
tients had poor results. Two patients survived after the 
cholangioenteric bypass operation. One patient had fair 
results, whereas the other had done poorly. In the study 
by Evander et al.* palliative resection provided their pa- 
tients with comparable quality of survival to those who 
_ had curative resection. From the current study, patients 
in Group I had scored the lowest of all groups in four of 
the six parameters studied: frequency of cholangitis, per- 
centage of days in hospital, percentage of days on anti- 
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microbial therapy, and frequency of hospitalization for 
catheter-related problems. 

In contrast to patients in Group II, patients who had 
palliation by operative intubation (Group IJ) had much 
better results. When the number of patients who had good 
or fair results on evaluation was compared, Group III 
patients had a significantly superior result than patients 
in Group II (p < 0.05). In fact, the result was not signif- 
icantly different from that of Group I patients who had 
curative resection, although the latter was slightly better 
(69.2% versus 76.1%). When compared with palliative re- 
section or bypass, operative intubation offers a better pal- 
liation when noncurable disease is found on exploration. 

When the general condition of the patient is poor, 
PTBD provides an acceptable palliation. Yet, irrespective 
of the route of introduction, either percutaneous or op- 
erative, these external catheters are troublesome as they 
provide a portal for ascending biliary sepsis. When the 
drainage period was over 4 months in one study, chol- 
angitis became almost an inevitable complication.'’ The 
incidence of late cholangitis in the current study and the 
other reports ranged from 3.5-35.7%'>'!* and was the 
cause of death in three of our patients. Even in the absence 
of these septic complications, the daily irrigation required 
and the frequent hospitalization for catheter-related 
problems had hindered the resumption of normal activ- 
ities and was detrimental to these patients psychologically. 
Currently, therapeutic options available to eliminate these 
external catheters are limited. Further improvement in 
the management of these patients with unresectable dis- 
ease is necessary. 

In conclusion, the optimal therapy for a patient with 
proximal bile duct cancer is complete resection of the 
lesion. Unfortunately, this is impossible in most instances 
(73.2% in the current study). The addition of partial hep- 
atectomy to bile duct resections has led to increased mor- 
bidity and mortality rates, which outweighs the benefits 
of the procedure. 

The recommended approach to the management of 
patients with lesions that are unresectable for cure is to 
provide an effective biliary decompression. Operative in- 
tubation of these malignant biliary strictures for an in- 
definite time provides a quality of survival that is equal 
to that of curative resection. Palliative resections or by- 
passes do not provide significantly better survival time 
and result in a much poorer quality of survival. Based on 
this study, we recommend that resection of hilar lesions 
be reserved for those patients in whom the lesion can be 
totally removed by resection. All other patients should be 
intubated for palliation until better alternatives are avail- 
able. Consideration of postoperative adjunctive therapy 
with chemotherapeutic agents or radiation therapy will 
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depend on demonstration of significant benefits to those 
patients in prospective trials. 
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Percutaneous Endoscopic Gastrostomy for 
Gastrointestinal Decompression 





THOMAS A. STELLATO, M.D., F.A.C.S. 


From September 1980 to April 1986, 185 percutaneous endo- 
scopic gastrostomies were performed at University Hospitals of 
Cleveland. Of these, nine (5%) were done for chronic gastroin- 
testinal decompression and form the basis of this report. Patients 
ranged in age from 21-73 years (mean: 51 years) and all had 
prolonged, complex hospitalizations extending 25-122 days 
(mean: 63 days). The only complication associated with the pro- 
cedure was the identification of transhepatic placement of the 
catheter, which caused no adverse effects. Two of the nine pa- 
tients died during hospitalization of causes unrelated to the gas- 
trostomy construction. The goals of gastric decompression and 
elimination of nasogastric intubation were achieved in all patients. 
In one patient with gastric intestinal disconnection, the percu- 
taneous gastrostomy was effective as the sole means for elimi- 
nation of swallowed saliva and gastric output. Three patients 
continued to use the gastrostomies for chronic decompression 


_ after discharge for the remainder of their lives (2 months, 6 


y- 


months, and 2 years, respectively). Percutaneous endoscopic 
gastrostomy may provide a safe, secure, and comfortable method 
of long-term gastric decompression in a select group of high- 
risk patients with complex intra-abdominal processes. 


ASTROSTOMY IS MOST COMMONLY USED to pro- 
G vide secure, long-term access for enteral ali- 
mentation or temporary gastric and gastroin- 
testinal decompression. The development of the percu- 
taneous endoscopic gastrostomy (PEG) allows 
construction of a tube feeding stoma without the need for 
celiotomy or general anesthesia.’? That PEG could be 
safely performed in patients with prior major abdominal 
surgery’ suggested that this technique could also be helpful 
in patients who require both short- and long-term gastric 
decompression necessitated by unanticipated postopera- 
tive events or incorrectable, complex intra-abdominal 
processes. We report our experience with patients in whom 
PEG was performed solely for decompression. 
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Methods 


During the 66-month period from September 1980 to 
April 1986, 185 PEGs were performed by us at University 
Hospitals of Cleveland in patients from 1 month-98 years 
of age. Nine PEGs (5%) were done for gastrointestinal 
decompression (Table 1). These patients (3 males, 6 fe- 
males) ranged in age from 21-73 years (mean: 51 years). 
Hospitalization was prolonged due to complex disease 
processes in most of these patients (Fig. 1), extending from 
25-122 days (mean: 63 days). Each patient had one or 
more intra-abdominal procedures, and the techniques and 


' precautions for PEG placement are those outlined in prier 


publications.’ Two patients had PEG with general anes- 
thesia as a secondary procedure at the time of celiotomy 


. for correction of other conditions. In both of these patients 
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the stomach at celiotomy was inadequately visualized 
secondary to adhesions in one patient and gastric resection 
with massive intra-abdominal infection in the other. Thus, 
PEG was used. In all other patients, PEG was done using 
local anesthesia and intravenous sedation. One PEG was 
performed in the surgical intensive care unit (Fig. 1), 
whereas all others were done in our operating room and 
surgical endoscopy suite. 


Results 
Morbidity and Mortality 


Two patients (patients 1 and 2) died during hospital- 
ization at 9 and 46 days, respectively, after PEG place- 
ment. The gastrostomy did not contribute to the deaths. 
Transhepatic placement of the gastrostomy was identified 
in three patients and produced no untoward sequellae 
(Fig. 2). 
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TABLE 1. Clinical Presentztion of Patients with PEG for Decompression 


Patient Complications 
Number Indications for PEG „Additional Medical Problems Related to PEG Outcome 
I Enterocutaneous fistula; perforated [rabetes mellitus; coronary artery Transhepatic Died secondary 
sigmoid colon disease with bypass graft; placement to multiple 
poliomyelitis; aortofemoral organ failure 
bypass graft; right total hip 
replacement 
2 Enterocutaneous fistula; (=esity None Died, multiple 
carcinoma of cervix; multiple organ failure 
enterectomy; multiple intra- 
abdominal abscesses; radiation 
enteritis 
3 Pancreatitis and postoperative Resection of mesenteric None Discharged, 
ileus fibromatosis PEG removed 
at first 
postoperative 
visit ` 
4 Ovarian carcinomatosis (esity; malignant ascites None Discharged with 
PEG 
5 Ovarian carcinomatosis Mone None Discharged with 
PEG 
6 Chronic small bowel obstruction; F=mote resection Transhepatic Discharged with 
short gut syndrome hepatoblastoma; radiation -= placement PEG 
enteritis; familial polyposis; 
multiple celiotomies (>15) 
7 Gastric ileus secondary to pyloric Garonic pancreatitis None Discharged with 
sparing Whipple PEG 
8 Gastrointestinal disconnection; Mone Transhepatic Gastrointestinal 
subtotal gastrectomy with intra- placement continuity 
abdominal sepsis restored and 
PEG removed 
9 Metastatic abdominal Multiple previous celiotomies; None Discharged with 
carcinomatosis gastrojejunostomy dysfunction PEG 


Attainment of Goals 


The primary goal of PEG in this setting was elimmation 
of the need for nasogastric intubation. This was <com- 
plished in all patients. Vomiting was not seen as Dng as 
the gastrostomy remained patent (Fig. 3). Gastrcstomy 
tubes were left to gravity drainage. Daily gastric >utput 
recorded by nasogastric suction before PEG plac@ment 
was consistently greater than the gastrostomy outpat, but 
the latter was not associated with any patient discemfort 
or obvious clinical adversity. In one patient (patiznt 8), 
serial gastrostomy and nasogastric outputs were particu- 
larly instructive (Fig. 3) since these represented totalzastric 
output because gastric and intestinal disconnecticn had 
been performed. The PEG reliably decompressed zhe to- 
tally obstructed stomach, and the patient, with orly one 
exception, had no discomfort or vomiting durirz pro- 
longed recuperation with the PEG in place. 


Follow-up after Placement of the PEG 


Two patients died in the hospital, and in both patients 
the PEG functioned until death. Patient 8 had gastroin- 
testinal continuity re-established and, at that time, the 
PEG was removed. The two patients with advanced ovar- 
ian carcinomatosis returned home and lived 2 and 6 
months, respectively, with right atrial catheters for total 
parenteral nutrition and PEG for gastric decompression. 
The patient with metastatic abdominal carcinomatosis 
(patient 9) has been discharged with the PEG, although 
it is currently not required for continual decompression. 
Two patients had PEGs removed after discharge since 
their underlying disease process resolved. Finally, one pa- 
tient (patient 6) lived 2 years after PEG placement, using 
the PEG when needed to manage chronic small bowel 
obstruction. Thus, three of nine patients continued to use 
the PEG for decompression on a long-term basis after 
discharge. 


—_— 
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FIG. 1. 73-year-old male (patient 1, Table 1) with sump catheter (small 
arrow) draining enterocutaneous fistula through open abdominal wound. 
Colostomy is visible in left lower abdomen. Percutaneous endoscopic 
gastrostomy (large arrow) placed under local anesthesia without moving 
the patient from the surgical intensive care unit. Access for open surgical 
gastrostomy would have been difficult. 


Discussion 


Gastrostomy for gastric decompression is well estab- 
lished although not universally accepted. Its advocates 
suggest it is more comfortable for the patient than naso- 
gastric decompression and may decrease postoperative 
respiratory complications, especially in elderly patients 
who have abdominal surgery.*~’ The use of gastrostomy 
tubes for chronic gastric decompression is less common. 
In our own study during a 5.5-year interval only nine 
patients, or 5% of our total PEGs, had this procedure for 
long-term chronic gastrointestinal decompression. Thus, 
this represents a very select subgroup of patients who have 
gastrostomy placement. In one third of these patients, 
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FIG. 2. 66-year-old male (patient 8, Table 1) with PEG catheter (arrow) 
traversing lateral segment of left lobe of liver (L) before entering stomach 
(S). This was identified at celiotomy for re-establishment of gastric and 
intestinal continuity. The transhepatic gastrostomy placement caused 
no adverse clinical abnormality. 





PEG was permanent without any likelihood of discontin- 
uation of the gastrostomy. In each of these patients, the 
gastrostomy functioned as anticipated and continued to 
provide adequate decompression documented by clinical 
evaluation for the remainder of each patient’s life, 2 
months, 6 months and 2 years, respectively. Although 
gastrostomy output invariably is less than nasogastric 
drainage, this does not indicate ineffectiveness of the gas- 
trostomy. This phenomenon has been related to the ir- 
ritating effects of the nasogastric tube that causes continual 
swallowing and thus increased gastric fluid. Verification 
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FIG. 3. Effectiveness of nasogastric (N.G.) and PEG decompression in a 
patient with gastric disconnection (patient 8, Table 1). During the end 
of October the PEG catheter became occluded and N.G. suction was 
instituted. During the remainder of his prolonged hospitalization, the 
percutaneous endoscopic gastrostomy effectively decompressed the totally 
obstructed stomach. 
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of this hypothesis has been obtained in a study in: which 
nasogastric tubes were inserted in patients with gastros- 
tomies.* The presence of the nasogastric tube led to a 
great increase in the gastrostomy output. 

The majority of patients with gastrointestinal ostruc- 
tion or dysfunction are easily managed with apprepriate 
surgery or nasogastric suctioning. A very small subset of 
patients, however, require prolonged or permanent na- 
sogastric suctioning. This particular subgroup in cur ex- 
perience has either complex intra-abdominal processes or 
other high-risk factors, which makes operative gastros- 
tomy a formidable procedure. Although it has been sug- 
gested that the percutaneous approach to gastrostemy is 
not appropriate for gastrointestinal decompression,’ our 
experience suggests otherwise. In these patients in whom 
we suspect long-term or permanent gastrointestinal ob- 
struction, the endoscopic approach to gastrostomy may 
provide a safe, secure, and comfortable method of gastric 
decompression. 
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Common Pancreaticobiliary Channels and their 
Relationship to Gallstone Size in 


Gallstone Pancreatitis 
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Bile reflux into the pancreatic duct after impaction of a stone in 
a common pancreaticobiliary channel has been suggested to be 
the initiating factor in gallstone pancreatitis. Such reflux would 
require that the impacted stone be smaller than the length of 
the common channel. The incidence of common channels was 
studied and gallstone size was compared with common channel 
length in patients with gallstone pancreatitis and those with cho- 
lelithiasis or choledocholithiasis without pancreatitis. Sixty-seven 
per cent of patients with gallstone pancreatitis had a common 
channel present on intraoperative cholangiography versus 32% 
of patients with cholelithiasis or choledocholithiasis without 
pancreatitis (p < 0.005). Common channel length was greater 
than the diameter of the smallest stone in nine of 27 patients 
with gallstone pancreatitis and in 13 of 109 patients with cho- 
lelithiasis or choledocholithiasis without pancreatitis (p < 0.025). 
In conclusion, common channels are more frequent in patients 
with gallstone pancreatitis than in patients with other biliary 
tract disease. Furthermore, gallstone pancreatitis is associated 
with stones that are smaller than the common channel, which 
favors obstruction of both pancreatic and bile ducts while allowing 
reflux of contents between them. 


PIE FIRST OBSERVED GALLSTONE IMPACTION at 
the ampulla of Vater in a patient with pancre- 
atitis in 1901,’ and Halstead suggested that bile 

reflux into the pancreatic duct was the cause of pancreatitis 
in patients with cholelithiasis.” Bile reflux into the pan- 
creatic duct after impaction of a stone in a common pan- 
creaticobiliary channel would require that the impacted 
stone be smaller than the length of the common channel. 
This has not been demonstrated in patients with gallstone 
pancreatitis. 

We investigated the incidence of common channels in 
patients with gallstone pancreatitis compared with patients 
with cholelithiasis or choledocholithiasis without pancre- 
atitis. We also compared gallstone size with common 


Reprint requests and correspondence: Beverly A. Jones, F.R.C.S.(C.), 
Department of Surgery, Oakville Trafalgar Memorial Hospital, 327 
Reynolds Street, Oakville, Ontario L6J 3L7. 

Submitted for publication: September 10, 1986. 


193 


From the Departments of Surgery and Diagnostic Imaging, 
St. Joseph's Health Centre, Toronto, Ontario 


channel length in patients in each group. We found that 
common channels are more frequent in patients with 
gallstone pancreatitis than in those with other biliary tract 
disease. Furthermore, patients with gallstone pancreatitis 
more frequently have small gallstones and stones smaller 
than the length of the common channel. 


Methods 


Patient Selection 


All patients who had intraoperative cystic duct chol- 
angiography at St. Joseph’s Health Centre between June 
1982 and December 1983 were identified retrospectively 
from operating room records. Patients operated on from 
January-June 1984 were identified prospectively at the 
time of intraoperative cholangiography. Subjects were di- 
vided into four groups: Group I, gallstone pancreatitis; 
Group II, cholelithiasis without pancreatitis; Group II, 
choledocholithiasis without pancreatitis; and Group IV, 
others, 

The following criteria defined gallstone pancreatitis: (1) 
abdominal pain, (2) serum amylase levels of twice normal 
value or greater (=300 Somogyi U/dL), (3) gallstones and 
the absence of other factors predisposing to pancreatitis 
(alcoholism, hyperlipidemia, hypercalcemia, and ingestion 
of corticosteroids, estrogens, azathioprine, thiazide di- 
uretics, or tetracyclines). No patient was operated on in 
the acute stage of pancreatitis. Surgery was performed ei- 
ther during a second admission or after recovery in hos- 
pital. 

Cholelithiasis was defined as the presence of stones in 
the gallbladder at surgery. Choledocholithiasis was defined 
as the presence of stone(s) in the common bile duct, ver- 
ified by intraoperative extraction. 


124 JONES AND OTHERS 


Clinical Data 


Patients’ charts were reviewed by one clinician who 
had no knowledge of the cholangiographic findings. X- 
ray reports in the charts were not read. 

Cholangiograms were performed at the discretion of 
the operating surgeon. In each patient two films were 
taken, one after the injection of 5 mL of Hypaque® and 
the other after the tnjection of 10 mL of Hypaque over 
less than 5 seconds. Respirations were stopped, and the 
patient rotated 15 degrees to the right for each film. 

Each cholangiogram was read by two radiologists who 
were not aware of the patient’s clinical diagnosis and each 
other’s interpretation. The presence or absence of the 
pancreatic duct and the length of the common channel 
~ (if present) were noted for each pair of x-rays. When a 
‘ common channel appeared on only one of a patient’s two 
films, it was considered present. The length of the com- 
mon channel was taken as the arithmetic mean of com- 
mon channel lengths, measured on the patient’s two films. 
When the two radiologists disagreed about the presence 
ofa common channel, the cholangiograms were read again 
after | month, without the radiologists’ knowledge that 
the films had been previously seen. If the radiologists still 
disagreed about the presence of a common channel, the 
patient was excluded from analysis. When the measure- 
ment of length of a common channel differed between 
radiologists, an arithmetic mean was taken. Patients who 
had anatomic features with potential to interfere with the 
demonstration of a common channel were excluded. 
These features included previous sphincteroplasty, low 
common bile duct stricture, biliary reconstruction, and 
papillary dilatation. 


Gallstones 


Gallstones removed from the gallbladder and common 
bile duct at surgery were counted and stone diameter was 
measured for patients entering the study starting from 
January 1984. For patients studied retrospectively, stone 
size and number were noted from pathology records when 
available. 


Statistical Analyses 


Chi-square analysis was used for large sample contin- 
gency tables, using one degree of freedom. For at least 
one “expected” cell less than 20, Yates’ correction was 
used, and for at least one “expected” cell less than 5, Fish- 
er’s exact probability test was used. 


Results 


The study comprised 160 patients. Twelve patients were 
subsequently excluded. Nine patients were excluded be- 
cause of anatomic features that might interfere with the 
demonstration of a common channel on cholangiography: 
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previous sphincteroplasty (6 patients), low common bile 
duct stricture (1 patient), previous biliary reconstruction 
(1 patient), and previous papillary dilatation (1 patient). 
Seventeen cholangiograms were reread, and three patients 
were excluded because the radiologists disagreed on the 
presence of a common channel. Of the remaining 148 
patients, 33 entered the study prospectively and 115 en- 
tered retrospectively. Ninety-three patients were female 
and 55 patients were male. Patients ages ranged from 16- 
86 years. 

Twenty-seven patients had gallstoné pancreatitis 
(Group I), and of these patients, eight had choledocholi- 
thiasis at surgery. Mean serum amylase level at the time 
of diagnosis of pancreatitis was 1900 Somogyi U/dL 
(range: 333-5500 Somogyi U/dL). Seventy-one patients 
had cholelithiasis without pancreatitis (Group II), and 38 
patients had choledocholithiasis without pancreatitis 
(Group HI). 

In 12 patients the cause of the biliary tract pathology 
could not be determined (Group IV). In five of these pa- 
tients no stone was found at surgery. Four patients had 
pancreatitis and gallstones and other factors known to. 
cause pancreatitis (alcohol abuse in 3 patients and thiazide 
diuretic ingestion in 1 patient). One patient had choleli- 
thiasis and a history suggestive of pancreatitis without ad- 
equate documentation, and another patient had an in- 
flamed pancreas at surgery, but serum amylase was never. 
measured. One patient had a mildly elevated serum am- 
ylase level, less than twice the normal value. No patient 
had pancreatitis after operation. 

Sixty-seven per cent of patients with gallstone pancre- 
atitis (Group I) had a common channel present on intra- 
operative cholangiography versus 32% of patients in 


Groups II and III (p < 0.005.). Common channels were 


present in 35% of patients in Group II versus 26% of pa- 
tients.in Group III (NS). 

Patients with gallstone pancreatitis tended to have 
smaller gallstones. Seventy per cent of patients in Group 
I versus 51% of patients in Groups II and III had stones 
in the gallbladder or common bile duct that were less 
than 5 mm in diameter (NS). Common channel length 
was greater than the diameter of the smallest stone in nine 
of 27 patients with gallstone pancreatitis and 13 of 109 
patients with cholelithiasis or choledocholithiasis without 
pancreatitis (p < 0.025). 


Discussion 

Pancreatitis can result from bile reflux as reported in 
1856 when Claude Bernard induced pancreatitis by in- 
jecting bile into the pancreatic ducts of dogs.’ Bile salts _ 
do not provoke inflammation when allowed to flow with- 
out pressure into the pancreatic duct,* but under high 
pressure, such as might be created by ampullary obstruc- 
tion in the presence of a common channel, pancreatic 
ductal permeability increases and interstitial edema oc- 
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curs.’ The bile of patients with common bile duct stones 
is usually infected, and bacteria in the pancreatic duct 
hasten the activation of pancreatic enzymes? and cause 
pancreatitis when introduced into the pancreatic duct at 
physiologic pressures.” 

Many reports have shown that stones in the common 
bile duct are involved in the pathogenesis of gallstone 
pancreatitis.”-'’ Persistent common bile duct stones are 
found at autopsy in 20-30% of patients with gallstone 
pancreatitis?" and 55% of patients operated on in the 
early stages of pancreatitis have a stone impacted at the 
ampulla.” Common duct stones that are not visually ev- 
ident are found by filtration of bile from the common 
duct.'* Furthermore, a majority of patients without com- 
mon bile duct stones had stones recoverable in the stool 
after an attack of gallstone pancreatitis, indicating recent 
passage through the ampulla. ™:5!$ | 
_ The role of a common pancreaticobiliary channel in 
gallstone pancreatitis has not been clearly established. In 
a review of large numbers of independent studies, com- 
mon channels were found in 20-90% of the general pop- 
ulation at autopsy and 7-50% of the general population 
by cholangiography.’ Studies of patients with gallstone 
pancreatitis reported common channels in 67-80% of pa- 
tients. '+!>!8!9 However, criticisms of these studies include 
the lack of blinding the radiologist to clinical diagno- 
sis, 141517-1? small numbers of patients,!? lack of strict di- 
agnostic criteria for gallstone pancreatitis,'*!® and lack of 
appropriate control groups.'*!>:!*!° These problems may 
seriously bias results, and have been avoided in our study. 

We found a higher frequency of common channels in 
patients with gallstone pancreatitis (67%) than in those 
with other biliary tract disease (32%). The fact that com- 


: mon channels were not universally present in patients 


with gallstone pancreatitis may indicate that common 
channels may be transient in some patients, occurring 
only at the time of impaction of a small stone at the distal 
end of the common bile duct. Alternatively, perhaps all 
common channels cannot be demonstrated by current 
methods. Another explanation is that impaction of a gall- 


stone ina common channel, promoting reflux of bile into . 


the pancreatic duct, may be the initiating factor in most 
but not all patients. Partial obstruction of the ampulla or 
passage of a gallstone through the ampulla with resultant 
sphincter dysfunction may allow reflux of duodenal con- 
tents into the pancreatic duct, thus initiating pancreatitis. 

Although gallstones have been found to be smaller, and 
the size of the smallest gallstone is less in patients with 
gallstone pancreatitis,?!: 
compared with common channel length. A sufficiently 
small gallstone and a sufficiently long common channel 
length are prerequisites for reflux between biliary and 
pancreatic ducts after obstruction by a gallstone in the 
common channel. Too large a stone or too short a com- 
mon channel would result in obstruction of both ducts 
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gallstone size has not been. 
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and would not permit reflux. Patients with gallstone pan- 
creatitis had smaller gallstones than patients with other 
biliary tract disease. More importantly, common channel 
length was greater than smallest stone diameter more fre- 
quently in patients with gallstone pancreatitis than in those 
with other biliary tract disease. Nine of 27 patients with 
gallstone pancreatitis versus 13 of 109 patients with other 
biliary tract disease had these anatomic features. 

We conclude that common channels occur more fre- 
quently in patients with gallstone pancreatitis than in pa- 
tients with other biliary tract disease. Furthermore, gall- 
stone pancreatitis is associated with stones that are smaller 
than the common channel, favoring obstruction of both 
pancreatic and bile ducts while allowing reflux of contents 
between them. 
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The surgical approach to bleeding visceral artery aneurysms has 
a mortality rate of 16-50% that is dependent primarily on an- 
atomic location and underlying cause. Nineteen patients were 
studied over a 10-year period who were definitively treated by 
embolization. There was a 79% success rate and no mortality. 
The cause of the aneurysms was pancreatitis in 13 patients, 
trauma in four patients, subacute bacterial endocarditis in one 
patient, and secondary to biliary tract surgery in one patient. 


HE SURGICAL APPROACH TO bleeding visceral ar- 
tery aneurysms has a reported mortality rate of 
12-50%, depending primarily on anatomic lo- 

cation and underlying cause.'~* Stimulated by a patient 
with a potential life-threatening gastrointestinal hemor- 
rhage who was managed successfully by transcatheter vis- 
ceral artery embolization, we reviewed the experience with 
embolization at North Carolina Memorial Hospital 
(NCMH). We present a representative case report, a de- 
scription of the issues involved in embolization proce- 
dures, and a review of our 10-year experience with peri- 
pancreatic visceral artery aneurysms in 19 patients. The 
manifestations of this potentially lethal problem are dis- 
cussed. 


Case Report 


A 67-year-old male with a history of alcohol abuse was transferred to 
NCMH with an epigastric mass and persistent abdominal pain that was 
aggravated by eating. The patient was afebrile, nonjaundiced, and had 
a normal serum amylase level. The white blood cell count was | 3,000/ 
uL and the hematocrit value was 38%. A dynamic contrast-enhanced 
computed tomography (CT) examination of the abdomen revealed a 5- 
cm, rapidly enhancing mass in the tail of the pancreas. A celiac arterio- 
gram showed a 5-cm pseudoaneurysm of the splenic artery (Fig. 1). The 
patient had Gelfoam (Upjohn, Kalamazoo, MI) and coil embolization 
of the splenic artery (Fig. 2). The night after this procedure the patient 
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had left upper quadrant pain, more severe than on admission, with a 
temperature of 100 F and a white blood cell count elevation to 21,000/ 
uL. By the next morning the patient was afebrile with a normal white 
blood cell count, and his pain was gone. Repeat celiac and superior 
mesenteric arteriography showed total occlusion of the splenic artery 
without collateral filling of the pseudoaneurysm. The patient was put on 
a regular diet 2 days later and was discharged 4 days after the emboli- 
zation procedure. The patient has remained asymptomatic in 9 months 
of follow-up. 


Materials and Results 


We have performed definitive peripancreatic visceral 
artery embolization on 19 patients over the past 10 years. 
A summary of the results are presented in Table 1. The 
causes of the aneurysms were pancreatitis and pseudocyst 
in 68% (13 patients); trauma in 21% (4 patients); bacterial 
endocarditis in 5% (1 patient); and secondary to biliary 
tract surgery in 5% (1 patient). In this study embolization 
of peripancreatic visceral aneurysms was performed with 
a 79% success rate (15 of 19 patients) with no mortality. 
Success is defined as satisfactory thrombosis of the aneu- 
rysm without any evidence of recurrence on clinical and, 
in some cases, radiologic follow-up. In spite of initial suc- 
cessful control of gastrointestinal hemorrhage, two of the 
19 patients died of sepsis related to their underlying dis- 
ease. Four patients required ancillary surgery, including 
drainage of pseudocyst and intra-abdominal sepsis. Com- 
plications were well tolerated without long-term sequelae, 
which included thrombosis of the hepatic artery in two 
patients and definite rupture of one pseudoaneurysm 
during embolization. There have been no rebleeding ep- 
isodes in any of the seventeen surviving patients during 
the 10-year period. 
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FIG. 1. Splenic arteriogram demonstrating a 5-cm pseudoaneurysm (ar- 
rows) arising from the proximal splenic artery. 


Discussion 


Pancreatitis with secondary pseudocyst formation is the 
most common cause of visceral pseudoaneurysms,” but 
they may also occur in the absence of a pseudocyst. Pseu- 
doaneurysms occur in approximately 10% of patients with 
chronic pancreatitis.° Significant bleeding occurs in 2- 
10% of patients with pancreatitis.'*’* These pseudo- 
aneurysms are caused by digestion of adjacent vessels by 
elastase and trypsin, which may then bleed into a pseu- 
docyst, pancreatic duct, peritoneal cavity, the gastroin- 
testinal tract, or the retroperitoneum.”” True aneurysms 
on the basis of atherosclerosis are known to occur but are 
a much less common cause of bleeding.'° Although any 
visceral artery may develop a pseudoaneurysm, the splenic 
artery is most commonly affected, followed by the gas- 
troduodenal and pancreaticoduodenal arteries.” Since 
pancreatitis is the most common underlying cause, the 
most common patients will be male alcoholics (80-90%) 
with a history of episodes of chronic pancreatitis and sec- 
ondary pseudocyst formation.' The diagnosis of visceral 
artery aneurysm should be considered in any patient with 
a pseudocyst and a significant abdominal bruit. The clin- 
ical symptoms are highly variable but very suggestive. 
Critical clues are: (1) anemia of unexplained cause, (2) 
recurrent and intermittent hematemesis or hematochezia, 
(3) rapid enlargement of a previously stable pseudocyst, 
and (4) the syndrome known as “hemosuccus pancreat- 
icus,” characterized by bleeding from the ampulla of Vater 
colicky pain, and jaundice. The latter syndrome described 
by Sandblom"’ and others!?-'* is caused by the passage 
of blood clot through the pancreatic or common bile duct. 
Differential diagnosis should include other causes of gas- 
trointestinal bleeding in patients with alcoholism, pan- 
creatitis, portal hypertension, and pseudocyst. Several di- 
agnostic tests are helpful, such as high elevations of the 
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FIG. 2. Celiac arteriogram after embolization of the splenic artery. Gel- 
foam/Pantopaque mixture was used to peripherally embolize the splenic 
artery followed by two steel coils to produce permanent occlusion across 
the splenic artery segment from which the pseudoaneurysm originated. 


serum amylase level, pancreatic calcifications on abdom- 
inal radiographs, endoscopy to demonstrate blood clot in 
the ampulla of Vater or elsewhere in the upper gastroin- 
testinal tract, and ultrasonography or dynamic contrast- 
enhanced CT to show the aneurysm. However, the single 
most valuable examination to establish the diagnosis is 
selective angiography of the celiac and superior mesenteric 
arteries and their branches. 3515-16 

Once the diagnosis of visceral artery aneurysm with 
bleeding is established, therapy should be immediate, since 
mortality rates without treatment approaches 100%.” Even 
in the absence of active hemorrhage, in our experience, 
pseudoaneurysms secondary to pancreatitis should be 
treated as they do not appear to spontaneously thrombose 
early. 


TABLE 1. Results of Embolization 


No. of Successful 
Visceral Artery Patients Embolization Complications 

Pancreaticoduodenal 5 4/5 Occlusion of right 
hepatic artery* 

Gastroduodenal 6 6/6 Rupture of 
artery** 

Occlusion of 

hepatic artery* 

Splenic 4 2/4 

Hepatic 2 2/2 Fever, abnormal 
LFT’s 

Left gastric 2 1/2 

Total 19 15/19 (79%) 3/19 (16%) 


LFT’s = liver function tests. 
* 2 patients had collateral blood flow, LFT’s remained normal. 
** Catheter left in place 5 days on Pitressin with no rebleed. 
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The recommended traditional surgical approach has 
included bipolar arterial ligation, direct intrapseudocyst 
ligation, or resection of that segment of the pancreas with 
the pseudocyst and pseudoaneurysm.” >$ 

These approaches unfortunately have an operative 
mortality rate of 16-50%, depending primarily on the an- 
atomic location of the pseudoaneurysm rather than the 
method of surgery.” Thus, surgical intervention for 
treatment of pseudoaneurysm in the head of the pancreas 
has a 50% mortality rate, but only a 16% mortality rate 
in the body or tail of the pancreas. 

There are isolated reports in earlier literature of selective 
embolization of visceral artery aneurysms.®*'”!8 Our own 
experience of a 79% success rate and no mortality from 
hemorrhage or morbid complications of embolization in 
19 patients leads us to conclude that embolization is the 
preferred initial treatment in the management of peri- 
pancreatic visceral aneurysms. Furthermore, for the ma- 
jority of such patients, embolization is the definitive 
treatment. Complications of the underlying disease may 
still require surgical intervention (e.g., pseudocyst or ab- 
scess drainage), but without the attendant risk of surgical 
control of the pseudoaneurysm. Embolization may be a 
particularly advantageous approach in a patient who 
bleeds from a peripancreatic visceral artery aneurysm in 
the postoperative period after drainage of a pancreatic 
pseudocyst. 

' Various embolization techniques have been used, but 
are essentially decided by the clinical status of the patient, 
the visceral arterial anatomy, particularly in relation to 
the end organ supplied, and the specific geometry of the 
aneurysm. Although Gelfoam does not produce perma- 
nent arterial occlusion, the aneurysm remains throm- 
bosed.’? More permanent arterial occluding materials such 
as Ivalon (Unipoint Laboratories, High Point, NC), in- 
travascular steel coils,!7 detatchable balloons, electroco- 
agulation, or cyanoacrylate glues occasionally may be re- 
quired under specific anatomic circumstances to prevent 
distal organ infarction. Potential complications of ther- 
apeutic embolization are largely related to embolizing 
“normal” vessels and are further determined by the spe- 
cific anatomy. The liver can tolerate considerable arterial 
embolization without significant consequence due to 
multiple collateral’ pathways.'? The spleen may be em- 
bolized to a limited degree in the management of hyper- 
splenism. 20 On the other hand, the small and large bowel 
are at considerable jeopardy from misplaced emboli. 
Pseudoaneurysms secondary to pancreatitis may be ex- 
tremely fragile and require careful choice of embolic ma- 
terial to avoid rupture during the endovascular procedure.’ 


Conclusion 


Visceral artery pseudoaneurysm should be suspected 
in any patient with chronic pancreatitis and unexplained 
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blood loss. The sine qua non of diagnosis is selective an- 
giography. Since the surgical mortality rate is 16-50%, 
depending on anatomic location of the aneurysm, selective 
embolization should be performed in all patients as an 
initial method to control bleeding. The results of this re- 
port indicate that the majority of patients with pseudo- 
aneurysms can be treated definitively by embolotherapy. 
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(Famotiaine| mM aes 


acute therapy in active 
duodenal ulcer—40 mg h.s. 


maintenance ak 
in duodenal ulcer Ing hs. 


PEPCID is contraindicated in patients who are hypersensitive to any component of this medication. 
Copyright © 1986 by Merck & Co., Inc 








EXCELLENT 
TOLERABILITY 





Excellent efficacy... 
comparable to 


Zantac b.i.d. 


Dosing intervals may need to be prolonged or dosage reduced in patients with severe 
renal insufficiency (creatinine clearance < 10 mL/min) to adjust for the longer elimination 
half-life of famotidine. 


*registered trademark of Glaxo Inc. 











Prompt pain relief 


o Beginning on day 1 in most patients 
o Lasting all night and all day 


Night pain Day pain 


Mean Night Pain Scores— 
PEPCID versus Zantac 


EE PEPCID, 40 mg h.s. 
n= 240 


Mean Day Pain Scores— 
PEPCID versus Zantac 
EE PEPCID, 40 mgh.s. 
n= 240 


WE Zantac, 150 mg b.i.d. 
n= 246 


p 
° 


m™®) Zantac, 150 mg b.i.d. 
n= 246 


ùn 


Mean Score 


.0 


Mean Score 





Night pain and day pain were recorded daily by the patient using a 4-point scale (0 = none, | = mild, 
2 = moderate, 3 = severe}. Scores for days 1 through 7 and a weekly pain evaluation for weeks 2 
through 8 were analyzed. 


Rapid ulcer healing 


o Healing often complete by week 4 
o 87% healed by week 8 


PEPCID 40 mg h.s. was comparable to Zantac 150 mg b.i.d. in an 8-week, double-blind, 
randomized multicenter study involving 980 patients with endoscopically confirmed active 
duodenal ulcer. Efficacy evaluations included pain relief, healing rates, antacid consumption, and 
global assessments by patient and investigator. PEPCID was also studied in doses of 20 mg D.i.d. 
and 40 mg b.i.d., and results were comparable for all groups. 
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Excellent tolerability 
in a cost-effective 
H, antagonist 








Excellent tolerability documented 
in clinical trials in over 2,400 patients 


o Few central nervous system effects observed 

o Antiandrogenic effects rare 

o In elderly patients, no clinically significant age-related changes 
in pharmacokinetics 

o No drug interactions identified in controlled studies 

o Generally well tolerated—adverse reaction incidence comparable 
to placebo 


Simplified dosage 


o Acute therapy 
active duodenal ulcer—one 40-mg tablet at bedtime 


Most patients heal within 4 weeks; there is rarely reason to use PEPCID at full dosage for longer 


than 6 to 8 weeks. 
Antacids may be given concomitantly, if needed. Food and antacids do not significantly 
affect absorption. 


o Maintenance therapy 
duodenal ulcer—one 20-mg tablet at bedtime 


Plus 


Cost-effective therapy 
o Cost per month of therapy less than Zantac* 


*Based on the manufacturers direct or wholesale price to the retail pharmacist. 
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Contraindications: Hypersensitivity to any component. 


Precautions: General: Symptomatic response to therapy does not 
preclude the presence of gastric malignancy. 


Patients with Severe Renal Insufficiency: Longer intervals between 
doses or lower doses may be needed in patients with severe renal 
insufficiency (creatinine clearance <10 mL/min) to adjust for the 
longer elimination half-life of famotidine (see Clinical Pharmacotogy 
and Dosage and Administration sections of Prescribing Information). 


Drug Interactions: No drug interactions have been identified. 
Compounds tested in man include warfarin, theophylline, phenytoin, 
diazepam, aminopyrine, and antipyrine. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: In rats 
and mice given oral doses up to approximately 2500 times the 
recommended human dose for active duodenal ulcer, there was no 
evidence of carcinogenic potential, no evidence of a mutagenic 
effect, and fertility and reproductive performance were not affected. 


Pregnancy: Pregnancy Category B—There are no adequate or 
well-controlled studies in pregnant women. Use during pregnancy 
only if clearly needed. 


Nursing Mothers: It is not known whether famotidine is secreted into 
human milk; however, it is secreted into the milk of lactating rats. 

A decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug 
to the mother. 


Pediatric Use: Safety and effectiveness in children have not been 
established. 


Use in Elderly Patients: No dosage adjustment is required based on 
age but may be necessary in severe renal impairment (see Clinical 
Pharmacology section of Prescribing Information). 


Adverse Reactions: The adverse reactions listed below have been 
reported during domestic and international clinical trials in 
approximately 2500 patients. In the placebo-controlled clinical trials. 
the incidence of adverse experiences with PEPCID Tablets, 40 mg at 
bedtime, was similar to that with placebo. 


Incidence Greater than 1%: The following adverse reactions have 
been reported to occur in more than 1% of patients on therapy with 
PEPCID in controlled clinical trials and may be causally related to the 
drug: headache (4.7%), dizziness (1.3%), constipation (1.2%), and 
diarrhea (1.7%). 


Causal Relationship Unknown: The following other adverse 
reactions have been reported in clinical trials. While a causal 
relationship could not be established for these infrequently reported 
events, Causality cannot be excluded. Body as a Whole—Fever. 
asthenia, fatigue. Cardiovascular—Palpitations. Gastrointestinal— 
Nausea, vomiting, abdominal discomfort, anorexia, dry mouth, liver 
enzyme abnormalities. Hematologic—Thrombocytopenia. 
Hypersensitivity—Orbital edema, conjunctival injection. 
Musculoskeletal—Musculoskeletal pain, arthralgia. Nervous 
System/Psychiatric—Paresthesias; grand mal seizures (single 
report); psychic disturbances including depression, anxiety, 
decreased libido, hallucinations (single report); insomnia: 
somnolence. Respiratory—Bronchospasm. Skin—Alopecia, acne, 
pruritus, rash, dry skin, flushing. Special Senses—Tinnitus, 

taste disorder. 
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The adverse reactions reported for PEPCID” (Famotidine, MSD) 
Tablets may also occur with PEPCID I.V; in addition, transient 
irritation at the injection site has been observed. 


Management of Overdosage: There is no experience to date with 
deliberate overdosage. Up to 640 mg/day have been given to patients 
with pathological hypersecretory conditions with no serious adverse 
effects. In the event of overdosage, treatment should be symptomatic 
and supportive. Unabsorbed material should be removed from the 
gastrointestinal tract, the patient should be monitored. and supportive 
therapy should be employed. 


Dosage and Administration: Duodenal Ulcer: The recommended 
adult oral dosage for active duodenal ulcer is 40 mg h.s.; most 
patients heal within 4 weeks, and it is rarely necessary to use the full 
dosage for longer than 6 to 8 weeks. A regimen of 20 mg b.i.d. is also 
effective. For maintenance therapy, the recommended oral dosage is 
20 mg h.s. 


Pathological Hypersecretory Conditions (e.g., Zollinger-Ellison 
Syndrome, Multiple Endocrine Adenomas): The dosage varies 
with the individual patient; the recommended adult oral starting 
dosage is 20 mg q6h, but some patients may require a higher starting 
dosage. Dosages should be adjusted to individual patient needs and 
continued as long as Clinically indicated; up to 160 mg q6h have been 
administered to some patients with severe Zollinger-Ellison 
syndrome. 


Intravenous Administration: In some hospitalized patients with 
pathological hypersecretory conditions or intractable ulcers, or in 
patients who are unable to take oral medication, the recommended 
intravenous dosage is 20 mg q12h. For preparation of solutions for 
injection or infusion and for compatible diluents, please see 
Prescribing Information. Parenteral drug products should be 
inspected visually for particulate matter and discoloration prior to 
administration whenever solution and container permit. 


Concomitant Use of Antacids: Antacids may be given 
concomitantly if needed. 


Dosage Adjustment for Patients with Severe Renal Insufficiency: 
In patients with severe renal insufficiency (creatinine clearance less 
than 10 mL/min), the elimination half-life of famotidine may exceed 
20 hours, reaching approximately 24 hours in anuric patients. Although 
no relationship of adverse effects to high plasma levels has been 
established, to avoid excess accumulation of the drug, the dosage 
may be reduced to 20 mg h.s. or the dosing interval may be prolonged 
to 36 to 48 hours as indicated by the patient's clinical response. 


How Supplied: Tablets, containing 20 mg or 40 mg famotidine, with 
hydroxypropyl cellulose, hydroxypropyl! methylcellulose, iron oxides, 
magnesium stearate, microcrystalline cellulose, starch, talc, and 
titanium dioxide as inactive ingredients, in bottles of 30 and unit-dose 
packages of 100; Solution for intravenous injection, containing 10 mg 
famotidine, with L-aspartic acid 4 mg, mannitol 20 mg, and water for 
injection q.s. 1 mL as inactive ingredients, and benzyl alcohol 0.9% 
added as preservative to the multidose vial, as 10x2-mL single-dose 
vials and as 4-mL vials. 


For more detailed information, consult your 


MSD Representative or see Prescribing Information. MERCK 
Merck Sharp & Dohme, Division of Merck & Co., INC., SHARP, 
West Point, PA 19486 J6PEO1R-(702) DOHME 
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Indications for Operation 1 in Abdominal 


Stab Wounds 


A Prospective Study of 651 Patients 





D. DEMETRIADES, M.D., PH.D. 


This prospective study comprises 651 patients with knife wounds 
of the anterior abdomen. Three hundred and forty-five patients 
(53%) had symptoms of an acute abdomen on admission and 
were operated on immediately. The remaining 306 patients (47%) 
were managed conservatively with serial clinical examinations. 
This group included 26 patients with omental or intestinal evis- 
ceration, 18 patients with air under the diaphragm, 12 patients 
with blood found on abdominal paracentesis, and 18 patients 
with shock on admission. Only 11 patients (3.6%) needed sub- 
sequent operation, and there was no mortality. The overall in- 
cidence of unnecessary laparotomies was 5% (completely neg- 
ative, 3%). Of the 467 patients with proven peritoneal penetra- 
tion, 27.6% had no significant intra-abdominal injury. It is 
concluded that many abdominal stab wounds can safely be man- 
aged without operation. The decision to operate or observe can 
be made exclusively on clinical criteria. Peritoneal penetration, 
air under the diaphragm, evisceration of omentum or bowel, blood 
found on abdominal paracentesis, and shock on admission aré 
not absolute indications for surgery. Alcohol consumption by the 
patient does not interfere with the clinical assessment. 


156 patients with penetrating abdominal wounds.’ 

We continued with this study prospectively, and the 
purpose of the current study is to review this experience 
and stress certain new points. 


T A PREVIOUS STUDY we reported our experience with 


Patients and Methods 


A prospective study was done over 4 years and 3 months 
(December 1981-February 1986). During this period, 651 


. patients with knife injuries in the anterior abdominal wall 


were admitted and treated in one of the surgical units at 
Baragwanath Hospital, Johannesburg. For the purposes 
of this study the anterior abdominal wall was defined as 
the area between the xiphoid and the pubic symphysis, 
and both posterior axillary lines. The treatment protocol 


Reprint requests: D. Demetriades, M.D. Ph.D., Department of Surgery, 
University of the Witwatersrand Medical School, York Road, Parktown 
2193, Johannesburg, South: Africa. 

Submitted for publication: July 30, 1986. 
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remained unchanged during the study. All patients with 
signs of acute abdomen (tenderness, guarding, rebound 
tenderness, absent bowel sounds) were operated on im- 
mediately. Patients with no peritoneal signs or minimal 
signs (mild local tenderness) were managed conservatively. 
Alcohol-intoxicated patients were assessed and treated i in 
the same way as the rest of the patients. The presence of 
peritoneal penetration, evisceration of omentum or bowel, 
abdominal paracentesis positive for blood, air under the 
diaphragm on x-ray, and shock were not absolute indi- 
cations for surgery, All patients selected for conservative 
treatment had an intravenous line established, a naso- 
gastric tube inserted, and an-abdominal x-ray taken. The 
wound was then explored digitally to detect any peritoneal 
penetration. If the wound was too small no digital explo- . 
ration was attempted. If there was suspicion of intraper- 
itoneal bleeding, an abdominal paracentesis was per- 
formed. If omentum or bowel were protruding through 
the wound, the bowel was returned into the peritoneal 
cavity, and after ligation and resection of the omentum, 
the omental stump was also replaced. The patients were 
observed with hourly blood pressure and pulse recordings, 
and 2-4-hourly clinical assessments of the abdomen for 
the first day, : and thereafter less often. If signs of peritonitis 
occurred, an operation was performed, otherwise the pa- 
tient was discharged in 2-3 days. No prophylactic anti- 
biotics were administered to the conservatively treated 


group. 


Results 


Of the 651 patients, 345 (53%) had signs of an acute 
abdomen and were Operated on immediately. The re- 
maining 306 patients (47%) had minimal or no peritoneal 
signs and were observed. Detailed analysis and discussion 
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TABLE 1. Evidence of Peritoneal Penetration in the 
Conservatively Treated Group 





No. cf 

Patients 
Peritoneal penetration proven 129 
Digital exploration 73 
Omental evisceration 24 
Bowel evisceration 2 
Air under the diaphragm 18 
Positive paracentesis 12 
Peritoneal penetration equivocal 177 
Total 306 





will be restricted to this conservatively treated group. In 
this group, 274 patients (90%) were males and 32 patients 
(10%) were females, with ages ranging from 15-68 years 
(mean: 26 years). The patients received medical attention 
in a mean time of 1.9 hours after injury. 


Clinical and Paraclinical Findings on Initial Assessment 


All 306 conservatively treated patients had minimal 
abdominal signs, namely localized mild tenderness around 
the stab wound. Peritoneal penetration was verified in 
129 patients (42%) by digital exploration of the wound, 
evisceration of omentum or bowel, air under the dia- 
phragm, and positive abdominal paracentesis (TabE 1). 
In the remaining 177 patients, the peritoneal penetration 
was equivocal. Eighteen patients in this group (6%) were 
admitted in shock and required a total of 23 units of blood. 
In 12 of these patients the tract of the knife wound was 
suggestive of liver injury. The remaining six patients had 
other associated injuries such as hemothorax, sealp 
wounds, etc. None of these patients required operation, 
and no complications occurred. 

In 26 patients (8.5%) there was evisceration of the 
omentum (24 cases) or small bowel (2 cases). One patient 
with omental evisceration had peritoneal signs 14 hours 
after admission, and a laparotomy was performed with 
negative findings. No complications were recorded in this 
group. In 18 patients (6%) there was free air under the 
diaphragm on the abdominal x-ray. Two patients required 
operation 8 and 36 hours after admission, for repair of 
small perforations in the stomach and colon, respectiveiy. 
Both patients had an uneventful recovery. In 12 patients 
(4%) the abdominal paracentesis was positive for blocd. 
All patients had knife injuries over the liver. None of them 
required subsequent surgery and no complications oc- 
curred. More than half (62%) of the conservatively treated 
patients had a history of alcohol consumption. They wete 
managed exactly as the rest of the group. 
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Associated Injuries 


Forty-eight patients (16%) in the conservatively treated 
group had extra-abdominal associated injuries (hemo- 
thorax, soft tissue wounds). 


Results of Treatment 


In the 345 patients who were operated on immediately 
there were eight (2.3%) completely negative laparotomies 
(only the peritoneum was penetrated) and another eight 
(2.3%) unnecessary laparotomies (small paracolic or mes- 
enteric hematomas, small amount of free intra-peritoneal 
blood, etc.). Five of these patients did not meet our criteria 
for immediate surgery. However, it was considered unwise 
to treat these patients conservatively because they had 
major chest or neck injuries that required operation. An- 
other three patients who had a negative laparotomy had 
bowel or omental evisceration. 

Of the 306 patients who were initially chosen for con- 
servative treatment, 11 patients (3.6%) required subse- 
quent operation but retrospectively it was necessary in 
only 9 patients (2.9%). The delay in the operation ranged 
from 4 hours to 5 days. The injured intra-abdominal 
structures included the colon (3 patients), the stomach, 
the liver, and the kidney (2 patients each). The remaining 
two laparotomies were completely negative but with peri- 
toneal penetration. There were no deaths in the patients 
in whom the operation was delayed, but there were two 
patients with wound sepsis. Overall, there were no deaths 
in the 306 patients who were selected for conservative 
management. The rate of knife wound sepsis was 1% and 
the mean hospital stay was 2.8 days. 


Discussion 


The management of penetrating abdominal injuries 
varies widely in different trauma centers. Some surgeons 
advocate routine exploration of potentially penetrating 
abdominal wounds.?“ Their main argument is that the 
initial clinical examination is not reliable and, therefore, 
serious intra-abdominal injuries may be missed. Various 
authors have reported an incidence of falsely normal initial 
abdominal assessments of between 14% and 35% and a 
falsely “acute” abdomen of between 15% and 28%.?°* 
However, these studies were retrospective. We found the 
initial clinical examination very reliable with an incidence 
of a falsely normal initial examination of 2.9% and a falsely 
acute abdomen of 3.2% (Table 2). We believe that there 
is no place for mandatory exploration in the management 
of penetrating abdominal wounds for the following rea- 
sons: (1) the reported incidence of negative laparotomies | 
is very high. Forde and Ganepola reported an incidence 
of 43.9%.* The problems associated with a negative lap- 
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arotomy are not insignificant. Maynard and Oropeza? re- 
ported a mortality rate of 6.3%. Lowe et al.’ reported a 
mortality rate of 1.6% and a morbidity rate of 19%. Forde 
and Ganepola‘ reported a morbidity rate of 8.7%. Nance 
et al.’° reported eight serious iatrogenic visceral injuries 
in a series of 250 negative laparotomies. (2) The dangers 
of operating on unprepared patients with full stomachs 
and after alcohol intoxication are obvious. (3) The hos- 
pitalization and costs are also considerable problems. 

Many trauma centers use some form of selective con- 
servative management. Some advocate operation on every 
patient with proven peritoneal penetration. Various tech- 
niques, such as local exploration of the wound or a “‘stab- 
bogram,” have been used to assess the integrity of the 
peritoneum.”!!!3 We believe that peritoneal penetration 
should not be an indication for operation in itself because 
it is not necessarily associated with an intra-abdominal 
injury. In the current study 27.5% of the 467 patients with 
proven peritoneal penetration had no significant intra- 
abdominal injury. Furthermore, a “‘stabbogram” is an 
unreliable method of detecting peritoneal penetration. 
Aragon and Eiseman!’ reported an incidence of 14% of 
false-positive “‘stabbograms.” 

It is generally accepted that omental or bowel eviscer- 
ation is an absolute indication for an emergency opera- 
tion.°!* We do not support this view, and in the current 
study we treated conservatively 24 patients with omental 
evisceration and two patients with bowel evisceration with 
no mortality or morbidity. 

An abdominal paracentesis that is positive for blood is 
considered an indication for surgery.!”!>!° We believe this 
alone should not be an absolute indication for exploration. 
Twelve such patients were treated conservatively with no 
mortality or morbidity. Free blood in the peritoneal cavity 
in the absence of a hollow viscus perforation often does 
not give signs of acute abdomen. Such patients can safely 
be managed conservatively. The free blood may originate 
from the abdominal wall wound or a superficial laceration 
of the liver. It has been shown that many liver injuries 
are treated with only a laparotomy because they do not 
bleed at operation. Levin et al.!” reported that 14% of 535 
liver injuries had only a laparotomy without any other 
specific treatment. Fischer et al.'® reported a figure of 


' 21.3%. In a recent prospective study from our center, one 


third of the patients with penetrating liver injuries were 
treated without operation with no morbidity or mor- 
tality.!° | 

The radiologic presence of free air under the diaphragm 
is considered an absolute indication for surgery.'2!3-!>-/6 
Although we assess these patients with great caution, the 
final decision to operate or not is made exclusively on the 
physical abdominal findings. Air may enter the peritoneal 
cavity from outside through the abdominal wall wound 
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TABLE 2. Reliability of Initial Clinical Abdominal Assessment 


(N= 651) 
No. of Patients (%) 


Significant No Significant 
Physical Intra-abdominal Intra-abdominal 
examination Injury Injury 
Normal abdomen 9 (2.9%) 302 (97.1%) 
Acute abdomen 329 (96.8%) 11 (3.2%) 


or from a right pneumothorax with associated perforation 
of the right hemidiaphragm. In the current study 18 pa- 
tients with free air under the diaphragm were chosen for 
conservative management. Two patients required subse- 
quent operation: one patient for a small gastric perforation 
and one patient for a small colonic perforation. There 
was no serious morbidity or mortality. 

It has been suggested that shock on admission is in- 
variably associated with significant intra-abdominal in- 
juries.” Our experience does not confirm this. Eighteen 
patients in shock, including 12 patients with wounds 
suggestive of liver involvement, were successfully treated 
conservatively. We have previously shown that many 
penetrating liver injuries can safely be observed.!? Fur- 
thermore, the shock might be due to extra-abdominal in- 
juries, such as a hemorrhage or soft tissue wounds. 
-Alcohol intake by the patients does not interfere with 
the reliability of clinical abdominal assessment, as sug- 
gested by various reports.”* Sixty-two per cent of our pa- 
tients had a history of alcohol consumption before the 
injury. These patients were managed in the same way as 
the rest of the patients. This is in agreement with the find- 
ings of Wilder and Kudchadkar.'> 

In conclusion, wé have shown that almost half of the 
patients with stab wounds in the abdomen can be man- 
aged conservatively. The decision to operate or observe 
can safely be made on careful initial and repeated clinical 
examinations. The presence of peritoneal penetration, 
omental or bowel evisceration, free air under the dia- 
phragm, blood on abdominal paracentesis, and shock are 
not absolute indications for operation. If we had followed 
the policy of mandatory exploration, the incidence of un- 
necessary laparotomies would have been 48%. If we had 
operated on all patients with proven peritoneal penetra- 
tion, 27.5% of the operi.:ions would have been unneces- 
sary. If selective conservatism had been applied, but evis- 
ceration, positive abdominal paracentesis, air under the 
diaphragm, and shock were absolute indications for sur- 
gery, we would have had 20.6% unnecessary laparotomies. 
By using our criteria the incidence of unnecessary oper- 
ations was only 5%, with no mortality and minimal mor- 
bidity. 
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..IN severe post-op N&V 


Compazine: 


were Injection 5 mg./m. 


prochiorperazine 
Available in 25 mg. suppositories, too. 


Do not use ‘Compazine’ in pediatric surgery. 
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The antiemetic 
physicians 
prescribe most* 


COMPAZINE* 


brand of 


prochlorperazine 


See complete prescribing information in SK&F literature or PDR. The following isa 
brief summary. 


indications: For control of severe nausea and vomiting 


Contraindications: Comatose or greatly depressed states due to C.N.S. depressants 
pediatric surgery; use in children under 2 years of age or under 20 Ibs.; use in children 
for conditions for which dosage has not been established 


Warnings: The extrapyramidal symptoms which can occur secondary to Compazine’ 
may be confused with the central nervous system signs of an undiagnosed primary 
disease responsible for the vomiting, e.g., Reye's syndrome or other encephalopathy. 
The use of ‘Compazine’ and other potential hepatotoxins should be avoided in children 
and adolescents whose signs and symptoms suggest Reye's syndrome. 


May cause tardive dyskinesia in some patients on neuroleptic (antipsychotic) therapy, 
usually long-term. This syndrome consists of potentially irreversible, involuntary dysxinetic 
movements. The risk of tardive dyskinesia and likelihood of irreversibility are though 
related to duration of treatment and total cumulative dose of neuroleptic drugs 


Use in patients with bone marrow depression only when potential benefits outweigh 

risks. Patients who develop a hypersensitivity reaction (e.g., blood dyscrasias or jaundice) 
to a phenothiazine generally should not be reexposed to any phenothiazine Caution 
patients about activities requiring alertness (e.g., operating vehicles or machinery) 
especially during the first few days’ therapy. Prochlorperazine may intensify or prolamg the 
action of other C.N.S. depressants 


Use in pregnancy is not recommended except in cases so serious and intractable tEat 

in the physician's judgment, drug intervention is required and potential benefits outweigh 
possible hazards. There have been instances of prolonged jaundice, extrapyramida 
signs, hyperreflexia or hyporeflexia in newborn infants whose mothers received 
phenothiazines. There is evidence that phenothiazines are excreted in the breast mx of 
nursing mothers 


Precautions: The antiemetic action of Compazine’ may mask the signs and symptoms of 
overdosage of other drugs and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction, brain tumor and Reye's syndrome (See 
Warnings). Postoperative aspiration of vomitus has occurred in a few surgical patients 
who received prochlorperazine as an antiemetic. When used concomitantly with cancer 
chemotherapeutic drugs, may obscure vomiting as a sign of these agents toxicity. Deep 
sleep and coma have been reported with prochlorperazine, usually with overdosage 


Neuroleptic drugs cause elevated prolactin levels that persist during chronic administration 
Since approximately one-third of human breast cancers are prolactin-dependent in vitro, 
this elevation is of potential importance if neuroleptic drug administration is contemplated 
in a patient with a previously detected breast cancer. Neither clinical nor epidemioicgic 
studies to date, however, have shown an association between the chronic administration 
of neuroleptic drugs and mammary tumorigenesis 


Permanently stop neuroleptic therapy if neuromuscular reactions occur in pregnant 
women or in children 


In children with acute illnesses or dehydration, use only under close supervision. 
Avoid high doses and parenteral administration when cardiovascular system is impaired 
since hypotension has occurred. Use cautiously in patients with glaucoma. Use with cau- 
tion in persons who will be exposed to extreme heat since phenothiazines may interfere 
with thermoregulatory mechanisms. Phenothiazines can diminish the effect of oræ anti- 
coagulants. Phenothiazines can produce alpha-adrenergic blockade. Thiazide diuretics 
may accentuate orthostatic hypotension that may occur with phenothiazines. Antinyper- 
tensive effects of guanethidine and related compounds may be counteracted whea 
ohenothiazines are used concomitantly. Concomitant administration of phenothiazines 
with propranolol results in increased plasria levels of both drugs and may also precipitate 
phenytoin toxicity. Phenothiazines may lowar the convulsive threshold; dosage adjustments 
of anticonvulsants may be necessary. Presence of phenothiazines may produce false 
positive phenylketonuria (PKU) test results. Patients should not receive Compazine 48 
hours before or 24 hours after myelography with the contrast medium metrizami#e 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred vision, Skin reactions 
Hypotension. Cholestatic jaundice, leukopenia, agranulocytosis. Fatty changes in the liver 
have been observed in a few patients who died while receiving the drug (no causa! 
relationship has been established). Neuromuscular (extrapyramidal) reactions: motor 
restlessness, dystonias, pseudo-parkinsonism, tardive dyskinesia, and a variant. tardive 
dystonia. Contact dermatitis is a possibility if ‘Compazine’ Injection (solution) inadvertently 
gets on hands or clothing 


Other adverse reactions reported with ‘Compazine’ or other phenothiazines: Some 
adverse effects are more frequent or intense in specific disorders (e.g., severe hypoten- 
sion in mitral insufficiency or pheochromocytoma). Grand mal and petit mal convulsions 
altered cerebrospinal fluid proteins; cerebral edema: prolongation and intensification of 
the action of C.N.S. depressants, atropine, heat and organophosphorus insecticides; 
dryness of mouth, nasal congestion, headache, nausea, constipation, obstipation 
adynamic ileus, ejaculatory disorders/impotence, priapism, atonic colon, urinary 
retention, miosis and mydriasis; reactivation of psychotic processes, catatonic-like states; 
hypotension (sometimes fatal); cardiac arrest; pancytopenia, thrombocytopenic purpura 
eosinophilia, hemolytic anemia, aplastic anemia; biliary stasis; hyperglycemia, hypogly- 
cemia, glycosuria, lactation, galactorrhea, gynecomastia, menstrual irregularities false 
positive pregnancy tests; photosensitivity, itching, erythema, urticaria, eczema ugio 
exfoliative dermatitis; asthma, laryngeal edema; angioneurotic edema, anaphviactoid 
reactions: peripheral edema; reversed epinephrine effect; hyperpyrexia; mild fever after 
large |.M. doses; increased appetite; increased weight; a systemic lupus erythematosus- 
like syndrome; pigmentary retinopathy; neuroleptic malignant syndrome, which may be 
fatal: with prolonged administration of substantial doses, skin pigmentation, epithelial 
keratopathy, and lenticular and corneal deposits 

EKG changes have been reported. Discontinue long-term, high-dose therapy gradually 
Note: Sudden death in patients taking phenothiazines (apparently due to cardiae arrest or 
asphyxia due to failure of cough reflex) has been reported 

Supplied: Tablets—5, 10 and 25 mg., in bottles of 100; Spansule® capsules— 10, 15 
and 30 mg., in bottles of 50; Injection—5 mg./ml. in 2 ml. ampuls, 10 mi. vials and 

2 ml. disposable syringes; Suppositories —2)2, 5 and 25 mg.; Syrup—5 mg./5 ml.; 
Single Unit Packages of 100 (intended for institutional use only)—5 and 10 mg. tablets; 
10, 15 and 30 mg. Spansule’ capsules. 
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*Data on file, SK&F SI<KSGF 
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COLON. 


If detected early, the cure rate 
for colorectal cancer is very high. 

It can be as high as 75%. 

Because we now know how to 
detect it early. And we know how 
to fight it once we detect it. 

There are three simple 
checkup guidelines for men and 
women without symptoms. 

One, get a digital exam every 
year. This is recommended for 
everyone over 40. 

Two, get a stool blood test 
every year if you are over 50. 

Three, after two initial nega- 
tive tests one year apart, geta 
procto exam every three to five 
years if you are over 90. 

These guidelines are the best 
protection against colorectal 
cancer you can have. 

If you're not over 50, please 
give this information to friends 
and loved ones who are. 

In any case, please help spread 
the word. 

Good news doesn't always 
travel fast. 





AMERICAN 
<? CANCER 
4 SOCIETY 


Get a checkup. Life is worth it. 





General Surgeon—(BC/BE) to join busy 35 physician multi- 
specialty group in Northeastern Massachusetts 35 miles from 
Boston. Excellent first year salary guaranteed with eventual 
association. Please send C. V. and references to Leonard 
Block, M.D., Medical Associates, 199 Chelmsford Street, 
Chelmsford, MA 01824—(617) 256-6511. 


Board-certified /Board-eligible general surgeon with interest or 
fellowship in colorectal surgery to join expanding department 
in multispecialty group practice, serving FFS and prepaid 
patients in Central Massachusetts. Send CV to Medical Direc- 
tor, Fallon Clinic, 630 Plantation Street, Worcester, 
Massachusetts 01605. 


GENERAL SURGEON—BC/BE, with vascular experience 
and G. I. Endoscopy experience preferred, to join two man 
surgical group in Piedmont North Carolina. Excellent starting 
salary with malpractice insurance included. Early opportunity 
for partnership with no investment required. Position available 
July 1, 1987. Box ANN72A, J.B. Lippincott Co., East Washing- 
ton Square, Philadelphia, PA 19105. , 


Surgeon for Oncology Clinic and Hospital. BC/BE General 
Surgeon. Salary negotiable. Send CV to: P.O. Box 35161, 
Dallas, Texas 75235. . i 


General Surgeon (BC/BE) with interest in trauma for a well- 
established group of BC general surgeons in N.W. 
Pennsylvania (pop. 200,000). Office adjacent to 600 bed refer- 
ral hospital. Box ANN2B, J.B. Lippincott Company, East 
Washington Square, Philadelphia, PA 19105. 


TWO GENERAL SURGEONS: Board Certified or Eligible. 
Physicians Health Services (PHS), Connecticut's largest 
HMO.-IPA, seeks to attract two general surgeons to its Dan- 
bury region. Opportunity to establish own private practice 
with immediate guarantee of all PHS/ Danbury referrals. Send 
inquiries to Ellen Seigel, PHS Regional Vice-President, Physi- 
cians Health Services, 109 North Street, Danbury, Connecticut 
06811. 


General and Vascular Surgeon (BC/BE) to join two well estab- 
lished Surgeons in West Los Angeles Area. Salary or fee for 
service. Send C.V. Box ANN2C, J.B. Lippincott Company, 
East Washington Square, Philadelphia, PA 19105. 


GENERAL SURGEON—Additional associate needed for 
busy 3-man general and vascular surgery practice in Upper 
East Tennessee. Affiliated with medical school with appoint- 
ment to two hospitals. Four-season climate with abundant 
outdoor recreation in close proximity to major southern ski 
areas. Salary competitive and negotiable. Board certified appli- 
cants should forward a current CV to: Surgical Associates of 
Kingsport, 146 West Park Drive, Suite 9-I, Kingsport TN 
37660. 





Chairperson 
Department of Surgery 


University of New Mexico 
School of Medicine 


W. Sterling Edwards, M.D., Professor & Chairman, 
Department of Surgery, University of New Mexico 
School of Medicine since 1973 has announced 
his retirement June 30, 1987. The new chairperson 
will be expected to provide academic leadership 
in general surgery and the surgical subspecial- 
ities. Responsibilities include direction of educa- 
tion, patient care, & research programs in the 
department & affiliated hospitals, (University of 
New Mexico Hospital & Albuquerque VA). 


Candidates should have achieved a high level of 
accomplishment in academic surgery & possess 
a strong commitment to strategic planning, 
effective administration & academic development 
of faculty. 


Direct inquiries and current curriculum vitae to: 
R.G. Strickland, M.D. 
Chairman Search Committee 
Department of Medicine 
University of New Mexico 
School of Medicine 
Albuquerque, NM 87131. 


‘Doctor 


Surgical Metabolism 


Academic surgeon with strong interest in 
nutritional support, obesity surgery and 
clinical and laboratory investigation is of- 
fered a position at a dynamic teaching 
hospital affiliated with the College of Physi- 
cians and Surgeons of Columbia Universi- 
ty in New York City. Board-certification and 
scientific publications are required. 


Send CV and salary requirements to: John 
G. Kral, MD, Phd, Director, Division of 
Surgical Metabolism, St. Luke’s\ 
Roosevelt Hospital Center, 114th at 
Amsterdam Avenue, New York, N Y. 10025. 
An Equal Opportunity Employer M/F 


SE LUKES ROOSEVELT 


HospitalC enter 








Consider 


Fact No. 1 


Fact No.2 


Fact No.3 


Fact No.4 


© IRA ICI Americas inc 


Bacteroides fragilis is the 
major araerobic pathogen’ 


“The most common anaerobic organism is B fragilis, isolated 


In 80 to 95 pecent of patients with colorectal perforation.” 


Against B fragilis, CEFOTAN has 
equal in vitro activity to cefoxitin"*” 


Gorbach, Quntiliani, Neu, and others have studied a total of 
more than 9C) isolates of B fragilis and determined that 
CEFOTAN ard cefoxitin have equal in vitro activity.**” 


Intra-abdominal infection 
is polymicrobial 


Tally and Gorbach report that B fragilis is the major anaerobic 
pathogen, wnile Escherichia coli is the primary aerobic isolate. 


CEFOTAN has superior 
gram-negative activity compared 
with cetoxitin” 


“Spectrum of activity [of CEFOTAN] is distinguished by 


having the same anti-anaerobe" effect as cefoxitin coupled 
with enhanced activity against Esch. coli and other 
Enterobacteriaceae.”” 

—C.J.L. Strachan— 


"In vitro activity does nc necessarily correlate with in vivo effectiveness. 
tMost strains of B dista=onis, B ovatus, and B thetaiotaomicron are resistant to CEFOTAN. 





_, 


The Facts 


FactNo.5 CEFOTAN is cost-effective 


Twice-daily CEFOTAN can save 45% in treatment costs and 
\ | single-dose prophylaxis with CEFOTAN saves 63% when 





compared with a three-dose regimen of cefoxitin: 


Conclusion The facts now favor CEFOTAN 


CEFOTAN is an ideal agent in the treatment of intra- 

abdominal infections due to susceptible pathogens including 

Bacteroides species such as B fragilis, but not B distasonis, 

B ovatus, or B thetaiotaomicron. 

As active as cefoxitin against Bacteroides fragilis— 

the most common anaerobe in intra-abdominal sepsis— 
CEFOITAN provides superior gram-negative coverage and 

is particularly active against E coli and other common gram- 

negative pathogens. 


In intra-abdominal infection 
due to indicated organisms 


Switch to 


CEFOTAN.. 
i (cefotetan disodium) 


The cost-effective replacement for cefoxitin 


ane’ 
~~ 


Please see the following page for brief *Based on overall costs of antibiotic preparation and delivery '4 for comparable regimens: 
summary of prescribing information. Treatment--CEFOTAN, 2g x 2; cefoxitin!S 2g x 4. Prophylaxis—CEFOTAN 2g x 1; cefoxitin!5 2g x 3. 





CEFOTAN... 


(cefotetan disodium) 


For Intravenous or Intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE 
TREATMENT: CEFOTAN® (cefotetan acm n indicated for the therapsutic treatment of the 
following infections when caused by susceptible strains of the designated organisms: 


retort tract Infections caused by £ coli, Klebsiella species (including K pneumoniae), Proteus 
mirabils and Proteus sp (which may include the organisms now called Proteus vulgaris, Provio.ncia 
rettgeri, and Morganelia morganit). 


Lower respiratory tract Infectlons caused by Streptococcus pneumoniae (formerly D pneumons.&), 
omon aureus (penicillinase- and nonpenicillinase-producing strains), Haemophilus 
hha (including ampicttlin-resistant strains), Klebsiella species (including K pneumoniae), 

and E coli, 


Skin and skin structure infections caused by Staphylococcus aureus (penicillinase- and nonpen all- 
dleqema haem strains), Staphylococcus epidermidis,* Streptococcus pyogenes and Streptoc: ecus 
species (excluding enterococci), and £ coli. 


Gynecologic Infections caused by Staphylococcus aureus? (including penicillinase- and nonpenitil- 
linase-producing strains), Staphylococcus epidermidis ,* Streptococcus specles fexclucing ented- 
cocci), E coli, Proteus mirabilis, Neisseria gonorrhoeae, Bacteroides species (excluding 8 distasznis, 
B ovatus, B thetaiotaomicron), Fusobacterium species,t and gram-positive anaerobic cocci (inclcing 
Peptacoccus and Peptostreptococcus species'). 


intra-abdominal infectlons caused by £ coli, Klebsiella species (including K pneumoniae’), Strep- 
coccus species (excluding enterococci), and Bacteroides species (excluding B distasonis, 8 ovatss, 
B thetaiolaomicron). 


Bone and joint infections caused by Staphylococcus aureus. 
"NOTE: Some strains of Staphylococcus epidermidis are resistant to cefotetan. 
tEfficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence of certain 
postoperative infections in patients undergoing surgical procedures that are classified as clean 
contaminated or potentially contaminated (eg, cesarean section, abdominal or vaginal hysterector-y, 
transurethral surgary, biliary tract surgery, and gastrointestinal surgery). 
The prophylactic dose of CEFOTAN should be administered 30 to 60 minutes prior to surgery. Inc 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 
clamping of the umbilical cord. 
__ if there are signs and symptoms of infection, specimens for culture shoule be obtained for 
identification of the causative organism so that appropriate therapeutic measures may be initiated. 


CONTRAINDICATIONS 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics 


WARNINGS 
Before therapy with CEFOTAN is Instituted, careful Inquiry should be made to determine whether ~me 
patient has had previous nid ego reactions to cefotetan disodium, cephalosporins, 
enicitlins, or other drugs. This product should be given cautiously to penicillin-sensitive patient. 
iblotics should be administered with caution te any patient who has demonstrated some form 7 
allergy, particularly to drugs. lf an allergic reaction to CEFOTAN occurs, discontinue the drug. 
Serious acute hypersensitivily reactions may require 7 dps dlr and other emergency measures 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad— 
Speetum antibiotics); therefore, Itis important to consider its diagnosis fn patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one paman. 
cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been shown to binc 
the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis is not 
relieved by drug discontinuance, or when it is severe, oral vancomycin is the treatment of choice for 
le aaa pseudomembranous colitis produced by C difficile. Other causes should also b 
considered. 


PRECAUTIONS 
GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- 
growin of nonsusceptible organisms. Careful observation of the patient is essential. If superinfection 
oes occur during therapy, appropriate measures should be taken. 

In common with many other broad-spectrum antibiotics, CEFOTAN may be associated with a fall im- 
penom activity. Those at risk include patients with renal or hepatic impairment, orpo nutri- 
ional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. 

CEFOTAN should be used with caution in individuais with a history of gastrointestinal disease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
characterized by asang, sweating, headache, and tachycardia may occur when alcohol (beer, wine, 
etc) Is ingested within 72 hours after CEFOTAN administration. Patients should be cautioned about the 
Ingestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: If CEFOTAN and an aminoglycoside are used concomitantly, renal function | 
should be carefully monitored, especially if higher dosages of the aminoglycoside are to be adminis- 
tered or If therapy is prolonged, because of the potential nephrotoxicity and ototcxicity of aminoglyco- 
side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN was given alone, 
it k ae tg nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A faise positive reaction for glucose in urine may occur 
with Benedict's or Fehling’s solution. 

As with other cephalosporins, high concentrations of cefotetan may interfere with measurement of 
serum and urine creatinine levets of Jaffe reaction and produce false increases in zhe levels of 
creatinine reported. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 
animals have not been performed to evaluate carcinogenic potential, no mutagenic potential of 
cefotetan was found in standard laboratory tests. 

Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of 
500 mg/kg/day (approx 8-16 times the usual adult human dose} on days 6-35 of live (thought to be 
developmentally analogous to late childhood and prepuberty in humans} resulted in reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected calls included spermatogo- 
nia and spermatocytes; Sertolj and Leydig celis were unaffected, Incidence and severity of lesions 
were dose-dependent; at 120 mg/kg/day Nani 2-4 times the usual human dose), only 1 of 10 
treated animals was affected, and the degree of degeneration was mild, Similar lesions have been 
observed in experiments of comparable design with other methylthiotetrazole-containing antibiotics 
and Impaired fertility has been reported, particularly at high dose levels. No testicular effects were 
observed in 7-week-old rats treated with up to 1000 mg/kg/day SC for 5 weeks, or in infant dogs 
(3 weeks old) that received up to 300 mg/kg/day IV for 5 weeks. The relevance of these findings to 
humans is unknown. 


USAGE IN PREGNANCY: Pregnancy Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 
fertility or harm to the fetus due to cefotetan. There are, however, no adequate and ‘well-controlled 
studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only If clearly needed. 


CEFOTAN® (cefotetan disodium) 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations. 
Caution should be exercised when cefotetan is administered to a nursing woman. 


PEDIATRIC USE: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS 
In clinical studies the following adverse effects were considered related to CEFOTAN therapy. 


Gastrointestinal symptoms occurred in 1.5 percent of patients; the most frequent were diarrhea (1 in 
80; and nausea (1 In 700). 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
{1 in 200), positive direct Coombs’ test (1 in 250}, and thrambocytasis (1 in 300). 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included e rise in SGPT {1 in 150), 
SGOT (1 in 300), alkaline phosphatase {1 in 700), and LOH (1 in 700}. 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash (1 in 150) and 
itching (1 in 700). 


Local effects were reported in less than one percent of patients and included phlebitis at the site of 
injection (1in 300), and discomfort (1 In 500). 


DOSAGE AND ADMINISTRATION 

TREATMENT: The usual adult dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. 


GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of Infection Daily Dose Frequency and Route 
Urinery Tract 1-4 grams 500 mg every 12 hours IV or IM 
1or2qg every 24 hours IV or 1M 
1 or 2 g every 12 hours IV or IM 
Other Sites 2-4 grams 4 or 2 g every 12 hours [Vor IM 
Severe 4 grams 2g every 12 hours IV 
Life-Threatening 6* grams 3 g every 12 hours iV 


“Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To prever postoperative infection in clean contaminated or potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
30 to 60 minutes prior to surgery. In oo undergoing cesarean section, the dose should be 
admin‘stered as soon as the umbilical cord is clamped. 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
emploved. The following dosage guidelines may be used. 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance 


mL/min Dose Frequency 
>30 Usual Recommended Dose* Every 12 hours 

10-30 Usual Recommended Dose* Every 24 hours 
<10 Usual Recommended Dose* Every 48 hours 


“Dose cetermined by the type and severity of infection, and susceptibility of the causative organism. 


Cefotetan is dialyzable and it is recommended that for patients undergoing intermittent hemodialy- 
sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis. 


HOW SUPPLIED 

CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration. The 1 g 
dose is available in 10 mL and 100 mL vials, and the 2 g dose is available in 20 mL and 100 mL vials. 
The vials should not be stored at temperatures above 22°C and should be protected from light. 
tgin 10 mL vial NDG 0038-0376-1 } 

2g in 20 mL vial (NDC 0038-0377-20 

1 gin 103 mL vial NDE 0038-0376-1 i 

29 in 100 mL. vial (NDC 0038-0377-21 


Manufactured for 
STUART PHARMACEUTICALS 


Oivision of ICI Americas Inc 
Wilmington, Delaware 19897 
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Surgically Treated Gangrenous or 


Perforated Appendicitis 


A Comparison of Aztreonam and Clindamycin versus 


Gentamicin and Clindamycin 





THOMAS V. BERNE, M.D. 
ALBERT E. YELLIN, M.D. 


MARIA D. APPLEMAN, PH.D. 
MARK A. GILL, PHARM.D. 


A randomized, double-blinded, controlled clinical study of 84 
patients with surgically treated gangrenous or perforated ap- 
pendicitis was done to compare the efficacy of the combination 
of aztreonam, the first monobactam antibiotic, with gentamicin 
when either was combined with clindamycin. Fifty-six patients 
who were treated with aztreonam and clindamycin (A/C) and 28 
patients who were treated with gentamicin and clindamycin (G/ 
C) fulfilled criteria for evaluation. A matched historic control 
group of 56 G/C patients was also included for comparison. All 
measures of outcome, including days of fever, hospitalization, 
antibiotic therapy, and the incidence of antibiotic failures, were 
similar. It was concluded that aztreonam was as effective as gen- 
tamicin in this study and may offer some advantages with regard 
to toxicity and serum drug level monitoring. 


of broad-spectrum antibiotics, alone or in com- 

bination, postoperative infection rates of 15- 
20% are still reported in patients after operation for gan- 
grenous or perforated appendicitis.!~? The antibiotic ther- 
apy used for treatment of enterogenous peritonitis varies 
considerably, but in many recent studies, clindamycin and 
an aminoglycoside are considered the standard against 
which other agents are compared, since their use has re- 
sulted in postoperative infection rates of less than 5%.*> 
Although this combination provides a broad spectrum of 
therapeutic efficacy, the aminoglycoside is associated with 
renal toxicity, and in clinical practice requires blood level 
monitoring. The new monobactams, of which aztreonam 
is the first to be clinical studied, have a novel monocyclic 
structure. These drugs were developed to be specifically 
active against gram-negative organisms. Their in vivo ac- 
tivity is comparable to the aminoglycosides, with mini- 
mum inhibitory concentrations typically below 1 ng/mL 


[Le THE AVAILABILITY AND WIDESPREAD USE 
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and 90% of Pseudomonas inhibited by less than 12 ug/ 
mL. Although this antibacterial spectrum is similar to 
some third-generation cephalosporins, aztreonam does 
not have their disadvantage of penicillin allergy cross- 
reactivity. Early clinical testing of aztreonam has shown 
a lack of either ototoxicity or nephrotoxicity. Aztreonam 
has no significant activity against gram-positive or anaer- 
obic organisms’®; therefore, empiric use in mixed infec- 
tions requires the addition of an antianaerobic agent such 
as clindamycin. This study compared aztreonam, the first 
of the new monobactam antibiotics,,and clindamycin. 
against gentamicin with clindamycin in the hope that the 
therapy of enterogenous peritonitis can be improved. 


Methods 


Consecutive consenting adult patients, presenting to 
the Los Angeles County—University of Southern Califor- 
nia Medical Center between July 1984 and July 1985 with 
clinical signs of gangrenous or perforated appendicitis were 
entered into a randomized, double-blinded study. Gan- 
grene or perforation was suggested by one or more of 
the following signs: fever > 38 C, duration of symptoms 
> 24 hours, diffuse abdominal tenderness, white blood 
cell count >13,000. Patients were excluded if they were 
pregnant, more than 65 years of age or less than 18 years 
of age, or had hemodynamic instability (systolic blood 
pressure < 100 mmHg). 

Before operation, patients were randomized to an an- 
tibiotic regimen consisting of either aztreonam (1000 mg/ 
8 h) and clindamycin (600 mg/6 h) or gentamicin (1.5 
mg/kg/8 h) and clindamycin (600 mg/6 h). For each pa- 
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TABLE 1. Demographics of the Patients 


A/C G/C Group ' G/C Gpup 
Group (Concurrent) (Historic Matched) 

Number of 

pts 56 28 56 
Mean age 27.4 27.7 > 28.0 
Males/females 42/14 23/5 43/13 
Gangrenous 14 9 14 
Perforated 39 19 39 


Abscess 3 0 3 


tient given gentamycin and clindamycin (G/C), tvo pa- 
tients received aztreonam and clindamycin (A/C). In ad- 
dition, a matched historic control group of 56 ratients 
treated with G/C in previous studies using simil=r pro- 
tocols over the last four years** was blindly paired with 
the patients treated with A/C based on the patLologic 
findings at the time of operation and for age? w+thin 1 
year. There was one exception, a 61-year-old wLo was 
matched to the next oldest patient, age 45 years. Jenta- 
micin doses were adjusted using serum levels as pre-iously 
described to achieve peak serum levels of 6 + 1 wg=mL.!° 
Patients who clinically improved were maintained Dn an- 
tibiotic therapy for a minimum of 3 days and unl they 
had been afebrile for 48 hours. All patients had explcratory 
celiotomy within 24 hours of admission. Apperdiceal 
perforation or the presence of gangrene was confirmed by 
direct visualization and subsequent histologic firdings. 
No antibacterial agents were used to irrigate pertoneal 
cavities or wounds. The surgical incision was leE open 
above the fascia for delayed closure between the f£h and 
seventh postoperative days. Drains were used onlz if an 
established periappendiceal abscess was found. 

At operation, peritoneal fluid was aspirated wita a sy- 
ringe and immediately inoculated onto selective and non- 
selective aerobic and prereduced agar media. Incudation 
was begun within 10 minutes at 35 C, under an=robic 
(BBL Gas Pak Systems, Becton Dickinson and Co., 
Cockeysville, MD) and aerobic conditions, in a Kolding 
incubator located adjacent to the operating rooms 

Aerobic bacteria were isolated and identified according 
to the Manual of Clinical Microbiology, fourth edition; 
anaerobic bacteria were isolated and identified according 
to the Wadsworth Anaerobic Bacteriology Manuzl, 4th 
edition, and the Virginia Polytechnic Institute Anaerobe 
Laboratory Manual, 4th edition. Minimal inhobitory 
concentrations (MIC) were determined by agar dilu- 
tion.'’"!° All organisms recovered from the perittmeum 
were regarded as pathogens for the purpose of aralysis. 

‘Bacteria with an MIC greater than 8 ug/mL to aztreonam 
= or greater than 4 ng/mL to either clindamycin or zenta- 
micin were considered resistant. 

Patients were evaluated daily for evidence of infection. 
This included fever, delayed return of gastrointestinal 


Ann. Surg. « February 1987 


function, purulent wound drainage, a subfascial abscess, 
or signs of a deep intra-abdominal purulent collection. A 
suppurative complication was defined as the presence of 
one or more of these events. Additionally, patients were - 
examined for evidence of persistent infection without an 
overt septic collection. This was characterized by a poor 
clinical response with continuing or increasing fever, ab- 
dominal tenderness, and leukocytosis. Such patients were 
evaluated by one of the surgical investigators. Any patient 
judged as having an unsatisfactory clinical response by 
the blinded evaluator was changed to alternative antibiotic 
therapy, and a vigorous effort was made to identify a septic 
focus. 

Any patient who had a subfascial or intra-abdominal 
purulent collection or cellulitis of the wound was consid- 
ered a failure. Days of fever greater than 37.5 C, days 
without oral intake, and total days of hospitalization were 
evaluated in addition to the occurrence of infectious 
complications. Days were rounded off to the nearest 
whole day. 

The difference in cure rates between patients treated 
with A/C and G/C was evaluated using Fisher’s exact test. 
Differences in age, days of therapy, hospitalization, fever, 
and days without oral intake between the groups were 
evaluated using two-tailed parametric tests for paired 
samples with calculations of 95% confidence intervals.'* 
Confidence intervals that included zero were not signifi- 
cant. Limits of significant probability (alpha and beta) 
were set at 0.05 and 0.1, respectively. 


Results 


The study comprised 162 patients. Eighty-four patients 
had clinical and pathologic evidence of gangrenous or ; 
perforated appendicitis and form the cohort for this study. 
As shown in Table 1, there were 56 patients (14 gangren- 
ous, 39 perforated, and 3 abscessed appendices) in the A/ 
C group and 28 patients (9 gangrenous and 19 perforated 
appendices) in the G/C group. The mean ages of the two 
study groups are not significantly different (A/C 28.3 years 
vs. G/C 28.6 years), and the ratios of male:female were 
42:14 for A/C and 22:5 for G/C. 

Adverse reactions were compared only for oncon 
treated patients. The most common was diarrhea, which 
occurred in 11 of 56 patients treated with A/C and 10 of 
28 patients treated with C/G. Four of 11 patients treated 
with A/C had diarrhea before admission to the hospital. 
The diarrhea was mild (1-2 stools/day) in six patients, 
moderate in two patients (3-5 stools/day), and severe in 
one patient (6 or more stools/day). Clostridium difficile 
culture and toxin studies performed on six patients treated 
with A/C with diarrhea were negative. Two of five patients 
treated with G/C had diarrhea before admission to the 
hospital. The diarrhea was mild in one patient, moderate 
in three patients, and severe in one patient. Five patients 
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TABLE 2. Bacteriology of Peritoneal Cultures (Concurrent Patients) 


No. of Patients 
A/C Group G/C Group 
(N = 56) (N = 28) 

E. coli 32 17 
Klebsiella sp. 6 l 
Enterobacter sp. 0 2 
Pseudomonas sp. 12 8 
Other facultative bacilli 6 6 
Staphylococcus sp. 6 2 
Enterococci 9 3 
Streptococcus sp. 16 4. 
Bacteroides fragilis 22 11 
Other Bacteroides sp. 26 15 
Clostridium perfringens 2 0 

2, 


Other anaerobes 12 


were tested for C. difficile, and one patient with a mild 
episode of diarrhea had a positive C. difficile culture but 
negative toxin. The patient with severe diarrhea had nor- 
mal rectal mucosa on sigmoidoscopy. Significant labo- 
ratory abnormalities that occurred during therapy were 
elevations in the serum bilirubin and transaminase levels. 
Eight patients treated with A/C had elevated total serum 
bilirubin levels > 2 mg% (highest value was 5.1 mg%), 
whereas in patients treated with C/G there were three pa- 
tients with elevated levels (highest value of 2.9 mg%). All 
bilirubin elevations resolved. There were three AST 
(SGOT) elevations that exceeded 200 units in the A/C 
group (the highest was 325) and three elevations in the 
G/C group (the highest was 450). One of the patients 
treated with A/C had a value of 325 approximately 1 week 
after discharge, but refused to return for further evalua- 
tion. 

Serum creatinine level was elevated in only one patient 
during treatment. In this patient the creatinine level rose 
to 1.7 mg% and subsequently returned to normal. Phlebitis 
at the intravenous (I.V.) site occurred in two patients 
treated with A/C and four patients treated with C/G. Arm 
pain during I, V. drug administration occurred in one pa- 
tient in each group (neither had local findings of phlebitis). 
One female patient treated with A/C had unexplained 
microhematuria discovered in clinic, and another patient 
treated with A/C had a pruritic rash lasting for 2 days. 
Two patients treated with G/C asked to be removed from 
the study. One patient asked to be excluded because of 
severe pain in his arm and abdomen during administra- 
tion of antibiotics, and the other patient changed his mind 
_ about the study. They are not included in any further 
analysis of the outcome because of their very short du- 
ration of therapy. 

The bacteriology of the peritoneal culture taken at the 
time of the initial appendectomy is shown in Table 2. 
There was no growth from 14 patients (7%) of the A/C 
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G/C Group G/C Group 
l (Concurrent (Matched 
A/C Group ` Controls, Controls, 
(N = 56) N = 28) -= N=56) 
-Mean days with fever 
(+SD) 1.39+ 1.38 2.04+1.93 1.43 + 1.45 
Mean days without oral 
intake (+SD) 1.88 +1.76 1.62+40.94 1.7 1.31 
Mean days of therapy a 
(+SD) 5.96+1.01 6.384 1.86 5.98 + 1.62 
Mean days hospitalized l 
. (tSD) 6.36 + 1.7 6.73 + 2.36 6.82 £+ 2.27 
a -0 0 “0 


Comparison between the A/C group and concurrent GIC controls is 
NS at the 95% confidence interval of the difference of the means. 

Comparison between the A/C group and matched historical controls 
is all NS based on paired Student’s t-tests, and’ also NS using the two- 
sample t-test. 


group and 3 patients (10%) of the G/C group. Escherichia 
coli was the most common organism cultured, but an- 
aerobes were often present. 

A comparison of several noninfectious measures of 
outcome is presented in Table 3. The matched historic 
control group is included. The mean postoperative days 
of fever were not significantly different. No deaths oc- 
curred in either group. 

Failures due to infection are shown in Table 4. Of 56 
patients treated with A/C, one patient had a superficial 
wound infection after delayed closure and one patient 
had a subfascial abscess, both requiring incision and 
drainage. The subfascial collection was later proven to 
connect to the cecum and possibly represented a technical 
complication of the operation. This difference is not sig- 
nificant by Fisher’s exact test (p = 0.36) when compared 
with either the concurrent controls or the historic control 
group. An analysis of each of the two patients who failed 
revealed the presence of an organism in the initial peri- 
toneal culture that was resistant to the antibiotics that the 
patient received..One culture grew a clindamycin-resistant 
Bacteroides ovatus (mean inhibitory concentration [MIC] 
= 8ug/ml). The other culture grew an enterococcus. The 


TABLE 4. Failures Due to Infection 


G/C Group G/C Group 
(Concurrent (Matched 
A/C Group Controls, Controls, 
(N = 56) N = 28) N = 56) 
Wound infection 1 (2.6%) 0 1 (2.6%) 
Intra-abdominal 
abscess 0 0 0 
Subfascial 
abscess 1 (2.6%) 0 0 
Total 2 (5%) 0 1 (2.6%) 


A/C versus G/C matched controls p = NS (36). 
A/C versus G/C concurrent controls p = NS (.36). 
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power of this study would have detected an 8% difference 
in the outcome as significant with a probabiLty of 97% 
(p = 0.03). 


Discussion 


The purpose of this study was to determine whether a 
monobactam antibiotic could substitute for an =minogly- 
coside in the treatment of enterogenous peritoritis given 
appropriate concomitant antianaerobic therap~. In pre- 
vious studies we showed the necessity of treatment for 
Pseudomonas. Failures have been associated witL primary 
operative cultures containing Pseudomonas.’ The new 
antimicrobial aztreonam was chosen because oz its wide 
spectrum of activity against gram-negative orgartisms, in- 
cluding Pseudomonas sp. Because of our unsat:sfactory 
experience with second- and tire generano sephalo- 
sporins for coverage of anaerobes,” we believec the ad- 
dition of clindamycin was necessary. We hoped #o use a 
combination of antibiotics i in the treatment of perforated 
and gangrenous appendicitis that gave results similar to 
clindamycin and gentamicin, yet replaced the gen_amicin 
with a nonaminoglycoside in order to avoid the potential 
for nephrotoxicity and the need for pharmacckinetic 
monitoring: In this regard the study was successful. The 
combination of aztreonam and clindamycin was similar 
to clindamycin with gentamicin in all parameters. There- 
fore, the combination of aztreonam and clindamycnn may 
be preferable when there i is concern about nephrotcxicity, 
the consequent need for blood drug level monitoring being 
eliminated. Whether or not this result can be extrapolated 
to more severe forms of peritonitis, such as perforated 
sigmoid diverticulitis, will require additional stud, but 
some predictions might be made by looking at the bac- 
teriology results in our failures. 

Our previous studies .of the adjunctive therapy o7 per- 
forated and gangrenous appendicitis have shown tht the 
antibiotic or antibiotics used must have in vitro accivity 
against obligate anaerobes, specifically Bacteroides fragilis 
organisms and aerobe, including Pseudomonas sp. The 
latter are found in 20% of patients with perforatec ap- 
pendicitis.*> In vitro antibiotic resistance among petho- 
gens isolated from the initial intraperitoneal cultures-pre- 
dicts outcome.'® Although the failures that occurred in 
the current study were too few to detect trends, some ob- 
servations can be made, regarding the role of varous 
pathogens. Recent National Committee on Clinical Lab- 
oratory Standards’* guidelines recommend that organi-ms 
with MICs of 2 and 4 g/mL of clindamycin be considered 
resistant and only those with MICs < 1 pg/mL be œn- 
sidered susceptible. Nineteen patients had B. fragilis dr- 
ganisms with MICs of 2-4 „g/mL recovered from inwa- 
peritoneal cultures. None of these patients failed. We 3e- 
lieve that the breakpoint of <l ug/mL may be bo 
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restrictive for B. fragilis group organisms as the outcome 
for patients with such pathogens was no different from 
those with more susceptible isolates. 

One of seven patients with clindamycin-resistant B. 
Jragilis group organisms failed (MIC = 8 pg/mL). This 
patient had a subfascial abscess that was subsequently 
found to connect to the cecum. Therefore, subsequent 
cultures probably represent the colonic flora consequent 
to the cecal leakage. If ongoing periappendiceal sepsis 
played a part in the breakdown of the appendiceal stump 
closure, we believe that this was most likely attributable 
to the resistant B. fragilis group organism. 

The second patient failed due to a wound infection. 
An enterococcus was recovered from intraoperative peri- 
toneal çultures. No anaerobes or Pseudomonas were çul- 
tured from the patient’s peritoneum. Unfortunately, wher 
the wound collection was drained in clinic, no culture 
was taken. Although: this one failure is associated with 
the primary recovery of an enterococcus, the failure rate 
(1 of 12 patients compared with 0 of 72 patients without 
enterococci) does not reach statistical significance (p 
= 0.15, Fisher’s exact test). This is the first patient of 371 
patients whom we have studied in similar protocols for 
the treatment of complicated appendicitis where failure 
was associated with the growth of enterococcus from the 
initial operative culture. 

In our previous clinical trials we used this clinical model 
of gangrenous and perforated appendicitis to identify sig- 
nificant differences in infection rates and causative bac- 
teria among various antibiotic regimens.’ The control 
antibiotics have always been clindamycin combined with 
gentamicin. This model has detected important differences 
in infectious complication rates when either enteric an- 
aerobes or specific aerobes, such as Pseudomonas sp., are 
not included in the spectrum of the antibiotic coverage. 
The use of appropriate antibiotics in this type of surgery 
should keep postoperative wound infection rates under 
5%.*° The new antibiotic aztreonam has activity against 
most of the same organisms as gentamicin, yet apparently 
lacks the potential for nephrotoxicity and ototoxicity en- 
countered with aminoglycoside antibiotics. Hence, we 
were interested in seeing if it could be substituted for gen- 
tamicin without affecting outcome. 

The results of this study suggest that, in this clinical 
setting, aztreonam can replace gentamicin when used with 
clindamycin for gangrenous or perforated appendicitis. 
Because we have not noted nephrotoxicity from genta- 
micin in such cases, the only real advantage is the elim- 
ination of serum aminoglycoside monitoring. However, 
in patients with more advanced and: serious forms of peri- 
tonitis, nephrotoxicity is of greater concern. The results 
of this study are encouraging enough that we believe a 
similar study, using patients with more advanced peri- 
tonitis, should be undertaken. © 
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Total Parenteral Nutrition Prevents Further 
Nutritional Deterioration in Patients 


with Cancer Cachexia 





4 * 


FEDERICO BOZZETTI, M.D. 
MARIO AMMATUNA, M.D. 


The effects of total parenteral nutrition (TPN) on some nutritipnal 
variables were prospectively investigated in 12 severely cachectic 
patients with advanced cancer. The following variables were de- 


termined before and at 5-day intervals during the 20-day ad- 


ministration of TPN: anthroponietric indices (body weight, arm 
circumference, triceps skinfold, arm muscle circumference, arm 
muscle area, arm fat area, total body muscle mass); biochemical 
indices (total protein, albumin, cholinesterase, total iron binc.ing 
capacity, thyroxin-binding prealbumin, retinol binding proin, 
urinary 3-methylhistidine and creatinine excretion, nitrogen val- 
ance); and peripheral lymphocyte count. TPN was delivered at 
49.5 nonprotein kcal/kg™*/day~* (80% as dextrose and 20% as 
fat) and amino. acids 1.9 g/kg™'/day"'. A significant increase 
was obtained in body weight, triceps skinfold, arm fat area, and 
retinol binding protein. All remaining anthropometric and iio- 
chemical parameters did not show any significant positive or 
negative change, although nitrogen balance remained posite. 
No significant. liver toxicity was apparent after the TPN perad, 
It was concluded that although TPN is unable to complewly 
reverse some nutrition-related variables i in cachectic patients | with 
cancer, most patients were kept within a normal range and scme 
improved. Therefore, further deterioration of the nutritional Stete, 
which is characteristic of this phase of disease, was at least 
prevented. 


LTHOUGH THE ROLE OF TOTAL PARENTERAL 
NUTRITION (TPN) is widely recognized in ccn- 

ditions characterized by simple starvation or n- 

testinal failure, the nutritional benefit i in cancer cachexa, 
a complex disease that is due not only to a reduced intaxe 
of nutrients but also to poorly understood metabolic ce- 
rangements, is still controversial. Opinions have rang=d 
in the medical literature from a pessimistic view,’ io 
subsequent enthusiastic reports,** to a more critical £- 
evaluation of the effects of an intensive nutritional suppcrt 
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in recent years.’"'? We evaluated the effects of TPN on 
the variation of some nutritional variables commonly used 
in clinical nutrition in n patients with severe cancer ca- 
chexia. 


Material and Methods 


A study was designed to prospectively evaluate the 
metabolic effects of a 20-day course of TPN in patients 
with cancer. Eligible for the study were those patients with 
weight loss of more than 10% of their usual body weight 
and with inability or severe contraindication to take nu- 
trients orally. A 20-day period of TPN was considered 
ethically justified if these malnourished patients were — 
candidates for surgery or other aggressive oncologic ther- 
apies, or they were fed intravenously during a period of 
diagnostic evaluation before making any decision. The 
coupling of these two criteria, weight loss and no oral 
consumption of nutrients, resulted in the obligatory se- 
lection of a series of 12 severely malnourished patients 
with advanced disease, low performance status, and a 
mean weight loss of 16. 9% of the usual body weight (Table 
1). Tumor burden, as estimated clinically and radiologi- 
cally, did not exceed 1-2% of the body weight, since no 
bulky mass but widespread and scattered dissemination 
was present. 

The full TPN regimen reported in Table 2 was planned 
according to our preceding guidelines;'* which are in 
agreement with the recent suggestion of several au- 
thors,'>!9 and was reached after a few days of induction. 
The caloric source was 80% dextrose and 20% fat infused 
in the form of Lipofundin (B. Braun, Melsungen‘ AG, 
Germany), an emulsion that contains (w/v) 20% soy bean 
oil, 1.5% soy phosphatides, and 2.5% glycerol. The nitro- 
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TABLE 1. Cheracteristics of the Study 
Performance Status 
Site of No. of Karnofsky- 

Primary Patients Stage Burchenal $Zubrod 
Stomach 6 Disseminated 30 (20-50) 3.6 
Colon 3 Disseminated 30 (20-50) 3.6 
Leukemia & 

NHL* 2 IV 30 3.5 
Endometrium l Disseminated 20 4.0 


* NHL = non-Hodgkin lymphoma. 


gen source was Aminoplasmal L-10 (B. Braun, Melsungen 
AG, Germany), a mixture of crystalline amino acids in- 
cluding nonessential (59.49 g%), essential (40.6 2%), and 
branched-chain amino acids (18.8 g%). Minerals and vi- 
tamins were provided according to normal guidelines. 
Glucose, lipids, amino acids, and electrolytes were mixed 
in a 3-L EVA (ethylenevinylacetate) bag (Don Baxter, 
Trieste, Italy) to which 11.73 + 3.39 IU of insulin was 
added. 

The anthropometric nutritional variables included 
weight, mid-arm circumference (MAC), triceps skinfold 


(TSF), arm muscle circumference (AMC), arm muscle. 


area (AMA), arm fat area (AFA), and total body muscle 
mass (TBMM). Body weight was determined on a lever 
balance scale, and the percentage of weight loss from the 
usual body weight was calculated. TSF was measured with 
a Lange caliper, by identifying the midpoint between the 
olecranon and the acromial processes of the nondominant 
arm and measuring the skin that was gently pulled away 
from the underlying triceps muscle. MAC was measured 
at the previously determined midpoint of the arm by a 
nonstretchable soft cloth tape. AMC was obtained from 


the MAC as follows: AMC = MAC — r X TSF. AMA, © 
_ AFA, and TBMM were derived from the following equa- 


tions recently published by Heymsfield et al.” and Bishop 


et al.24s AMA (cm?) = (MAC — xTSF)?/4a, which was 


corrected to derive bone-free AMA by a factor of 10 in 
men and of 6.5 in women; AFA (cm?) = (MACY /4r — 
AMA; and TBMM (kg) = height (cm) [0.0125 + (0.0034 
x AMAJ]. 

The biochemical nutritional variables included total 
serum protein, altumin, cholinesterase, and total iron 


~ binding capacity (TIBC), which were measured by stan- 


dard colorimetric techniques, and total binding preal- 
bumin (TBPA) and retinol binding protein (RBP), which 
were determined by the radial immune diffusion tech- 
nique. Urinary creatinine level was determined by the 
Jaffe method, and the creatinine—height index (CHI) was 
calculated from the reference table.” Urinary 3-methyl- 
histidine was measured by high-pressure light chroma- 
tography, and urinary nitrogen was determined by micro- 
Kjeldhal analysis. Nitrogen balance was then computed 
and corrected by changes in blood urea nitrogen (BUN), 
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TABLE 2. TPN Regimen (Mean + SEM) 


Fluid (mL)* 65.22 + 0.93 
Nonprotein calories (kcal)* 49,51 + 1.42 
Amino acids (g)* 1.96 + 0.04 
Blood unitst 0.1 
Plasma units 0.03 
Albumin (g)t 1.45 

* ke" /day'. 


+ patient '/day™?. 


and extraurinary loss was estimated as 15 mg/kg™'/day™?. 
Absolute lymphocyte count was obtained from total white 
blood cell count and the percentage of lymphocytes in 
the differential counts. 

Statistical analysis of the results was done using a paired 


T test, and p < 0.05 was significant. 


Results 


The anthropometric and biochemical variables at the 
start of the full TPN regimen are reported in Tables 3 and 
4. We have reported in brackets the reference to the per- 
centiles for MAC, AMA, AFA, and TSF collected by 
Bishop et al.” during the Health Nutrition Examination 
Survey of 1971-1974. Despite the lack of an appropriate 
reference standard, the very low percentages emphasize 
the severe depletion of fat and muscle components. With 
regard to the visceral proteins, their values were all within 
the lower limits of the range, except serum albumin, cho- 
linesterase, and RBP, which were under the lower limits 
for our laboratory. The CHI was also severely compro- 
mised. Changes in these variables were monitored every 
5 days. A significant increase was observed only for body 
weight, AFA, and TSF (Fig. 1) but not for the other an- 
thropometric variables (Fig. 2). RBP increased signifi- 
cantly (Fig. 3). Body weight increased from 52.36 + 3.39 
kg to 57.08 + 3.37 kg, and the gain was statistically siz- 
nificant by the 10th day. AFA and TSF increased from 
17.43 + 1.70 cm? and 7.79 + 1.45 mm to 19.02 + 2.15 
cm? and 8.98 + 1.51 mm, respectively. The increase in 
TSF was significant from the 10th day. RBP increased 


TABLE 3. Pre-TPN Observed Anthropometric Variables 


Variable Value* 
Weight 52.36 + 3,39 
Weight loss (% of usual weight) —16,90 + 2.54 
Mid-arm circumference (cm) 23.37 + 1.137 
Triceps skinfold (mm) 7.79 + 1.45t 
Arm muscle circumference (cm) 20.91 + 1.01 
Arm muscle area (cm?) 27.28 + 3.46t 
Arm fat area (cm?) . 17.43 + 1.704 
Total body muscle mass (kg) 16.83 + 1.79 
Creatinine/height index 61.79 + 5.33 
* Mean + SEM. 


+ Less than 10th percentile.?! 
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TABLE 4. Pre-TPN Biochemical Variables 


Normal 
Variable Actual Yalue* Valuet 
Serum protein (g/dL~') 6.08+ 0.20 6-8 
Serum albumin (g/dL~') 3.164 0.10 3.2-5.7 
Cholinesterase (mU/mL7') 1370.45 + 82.28 1900-3800 
TIBC (mg/dL~') 264.58 + 15.96 250-400 
Préalbumin (mg/dL!) | 19.57+ 3.79 10-40 
Retinol binding protein (mg/dL~') 20 + 0.27 3-6 . 
Lymphocytes (uL) 1972.00+401.93  _250-3500 
* Mean + SEM. 
t Range of normal values. 


from 2.0 + 0.27 mg/dL~ to 5.02 + 0.43 mg/d_~', and 
the variation was significant from the 5th day (p < 0.001). 

Nitrogen balance was consistently positive in all-patients 
(Fig. 4). Neither 3-methylhistidine urinary excretlon (Fig. 
5) nor the molar ratio of urinary 3-methylhistiGine:cre- 
atinine changed during treatment (Fig. 6). In six pa- 
tients a potassium balance was calculated, and 1 mean 
value of 0.79 mEq/kg™'/day~' was obtainéd. TLe ratio 
of potassium:nitrogen balance is reported in Table 5. 
When 3-methylhistidine (umol/kg) was plotted against 
nitrogen balance (mg/kg), or potassium balance (mEq/ 
kg) was plotted against nitrogen balance (mg/ke), the 
following two equations were obtained: y = 2.674 
— (8. 221198 x), R = 0.579, and y = 0.171 + (0.0809 x), 
R =0.1. 

Finally, liver function during TPN was monitcced by 
evaluating levels of serum bilirubin, aminotransferase, and 
y-glutamyl-transpeptidase (y-GT) before and afte- TPN 
(Table 6). Despite a transient elevation of bilirubin, serum 
glutamic-oxaloacetic transaminase (SGOT), and y-GT 
levels, the increase was not significant. 


wae TSF (PC 05) 
+ 
A 


© AFA (P0 0ž) 
= pw (P<0 001) 





DA’-S 


<- POST TPN=8.9MM 


TSF PRE TPN=7.7MM 
AFA PRE TPN=17.4CM? POST TPN=19.0CM? 


BW PRE TPN=52.3KG POST TPN=57.0KG 


Fic. 1. Variations in TSF, FA, and body weight (BW), which increased 
significantly during a 20-day course of TPN. 
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DAYS 


FHG. 2. Variations (not significant) i in some niione indices (AMA, 
TBMM, MAC, and AMC) oo a 20-day course of TPN. 


Discussion 


This study shows that in severely malnourished patients 
with caricer, a 20-day TPN course can improve some but 
not all of the nutritional variables that are altered as a 
consequence of cancer cachexia. Our results agree with 
reports in thé literature that TPN with different regimens 
and durations can improve weight loss,?!!2!42324 body 
fat,> TSF,!? RBP," and nitrogen balance.'? Some authors 
have also reported an incteased AMC" and serum trans- 
ferrin,'® whereas the response of TBPA has been 
controversial 17,26 and the level of serum albumin gen- 
erally unaffected by TPN.” Therefore, response of plasma 
proteins to nutritional therapy is not simply related to the 





a RBP (P< 0.001) 
100 Pa 
è ane 
: Pe 
eon Pre 
40 a 
a} 
an i Ma o CHE 
a o i 
A e TIBC 
0- aa ——_ $5 SP 
5 10 S 2 "DAYS 


RBP PRE TPN = 2.0MG DL POST TPN = 5.0 MG DL” 


Fic. 3. Variations in some serum proteins during a 20-day course of 
TPN. Only RBP significantly increased (p < 0.01). 
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Fic. 4. Nitrogen balance (mean + SEM) during a 20-day course of TPN. 


half-life of these molecules, since values of cholinesterase 
and TBPA, which weré below the normal values or bor- 
derline before TPN and have a very short half-life (12 and 
48 hours respectively), did not increase during TPN ex- 
ceeding this period. 

A disquieting problem is the meaning of a positive ni- 
trogen balance coupled with an unchanged urinary ex- 
cretion of 3-methylhistidine and a high potassium:nitro- 
gen (K:N) retention ratio. Since the proportion of 3- 
methylhistidine deriving from skeletal muscle has been 
estimated to be about 75% of the total, one could spec- 
ulate that such a positive nitrogen balance reflects a better 
muscular protein synthesis. However, an accretion of 
muscular mass is unlikely in inactive patients confined 
to bed, and is not supported by the variation in AMA and 
TBMM, even though Heymsfield et al.? have shown that 
minor variations in protein content of the muscle cannot 
be detected by anthropometric measurements of muscle 
size due to compositional changes in the tissue. Finally, 
Burt et al.,!! who compared 3-methylhistidine excretion 
in the period before and after TPN, found a significant 
decrease that we could have missed because measurements 
were made after the induction period. It is also possible 
for the nitrogen to be sequestered within intra- or extra- 
cellular edema.” However, we were careful in correcting 
nitrogen balance according to the variation in BUN and 
adjusting it in relation to the actual weight of the patient, 
which progressively increased during the study. Moreover, 


neither hyponatremia nor dilutional hypoalbuminemia- 


was observed. 

Another hypothesis, supported by experimental studies, 
is that nitrogen could also have been used for tumor tissue 
accretion. This hypothesis could partially account for the 
altered ratio of the retained potassium and nitrogen, which 
reflects the different composition of the tumor. Fisher”! 
has consequently warned against an inappropriate use of 
TPN in patients with cancer. However, most of these 
studies were performed in tumor-bearing animals, in 
which the tumor weight:host weight ratio is dispropor- 
tionately high compared with the corresponding value in 
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Fic. 5. 3-methylhistidine urinary excretion (mean + SEM) during a 20- 
day course of TPN. 








humans, the doubling time is 50-100 times faster, and 
the duration of TPN covers a very high proportion of the 
tumor life with reference to human cancer. Finally, a re- 
cent study has shown that disparity of impact of nutri- 
tional support on the host—tumor relation in human and 
some experimental tumors probably reflects the minimal 
immunogenicity of human tumors and the variable an- 
tigenicity of rodent tumors.” If we consider the protein 
content of the tumor (approximately 10% according to 
our unpublished data) and the approximate tumor mass 
of our patients with gastrointestinal cancer (less than 1000 
g), we can speculate that for a median doubling time of 
91 days of human colorectal cancer,*?-*° tumoral tissue 
0.03 


0.02 
0.01 
1-5 {| 6-10 | 11-15 


Fic. 6. Molar ratio between 3-methylhistidine and creatinine urinary 
excretion (mean + SEM) during a 20-day course of TPN. 
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TABLE 5. Liver Tests During the Study (Mean + SEF!) 


Parameter Pre-TPN Post-- PN 
Bilirubin (mg/dL~') 0.8+ 0.2 L5+ 0.3 
SGOT (mU/mL"') 18.8+ 4.5 23.4 13.0 
SGPT (mU/mL"') 29.7+ 8.5 28.7+ 4.5 
y-GT (mU/mL) 59.8 + 16.0 116.5 + 30.1 





accretion would account for 3.5% of the total ntrogen 
balance. If we consider the fast-growing tumors with a 
doubling time of 21 days corresponding to the highe- value 
reported for colorectal cancer and the mean vahe for 
stomach cancer,” protein retention within the umor 
would account for 12.5% of the nitrogen balance. There- 
fore, whereas nitrogen retention within the tumoral tis- 
sue cannot be excluded, it does not seem tenable in a 
clinical setting that the nutritional support only benefits 
the tumor. 

A positive nitrogen balance could be explained b= the 
restoration of adipose tissue, which normally con ains 
about 0.2 kg of protein and water per kilogram, and by 
an increase in hepatic synthesis of proteins, most of wnich 
would represent acute phase reactants*’*° suck as 
immunoglobulins?! and fibrinogen. It should be ncted 
that in cancer cachexia there is relative preservatior of 
some visceral organs (heart, kidney, liver, and spleen) vith 
a high protein turnover, despite an overall weight los...” 

Disproportionate retention of potassium probably re- 
flects a large increase in muscle and liver glycogen 
stores.**4 In fact, it is well known from the data of 
Heymsfield et al.” and Hultman et al.*>“° that cancer 
emaciation and fasting cause a great reduction (about 90%) 
in muscular and liver glycogen, respectively. Assuming a 
mean muscular mass of 17-21 kg and a liver mass of 1 7 
kg, the glycogen content would be approximately 30 
+ 170 g, to be replenished at a ratio of 0.5 mEq K:g gl-- 
cogen.” Further potassium repletion occurs during fet 
storing, with a ratio of 1 mEq K:g N in adipose tissue 
Therefore, the conclusion of Nixon et al.'* that positiv= 
nitrogen balance and weight gain in patients with cance- 
do not represent an increased synthesis of lean tissue mat 
simply mean that patients with cancer have a body com- 
position different from that of starved healthy subjects. 
and anomalous balances during replenishment with TPN 
reflect this fact. In fact it has been recently demonstrated 
that in normal individuals the ratio between total body 
nitrogen and total body potassium, based on independent 


TABLE 6. Potassium and Nitrogen Balance (kg™'!/day”’) 


Element Days 1-5 Days 6-10 Days 11-15 Days 16-20 
K (mEq) 0.888 + 0.40 0.690 + 0.60 0.843 + 0.53 0.770 + 0.690 
N (g) 0.120 + 0.04 0.079 + 0.07 6.086 + 0.05 0.062 + 0.073 


K:N ratio 7.40 8.73 9.80 12.41 
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measurements of nitrogen and potassium, is around 13.5 
+ 14849 whereas in cancer patients suffering from pro- 
gressive wasting this ratio is significantly higher.*° 

A full appreciation of the results of this study would 
imply comparison with a control group of patients with 
cancer who are not supported by TPN. Whereas such a 
trial would be ethically unacceptable, there is evidence 
that progression of the disease is associated with a decrease 
in body weight (approximately 1 kg/week), serum albu- 
min,°! AMC, AMA, and CHI.” This decrease is familiar 
to the oncologist who treats patients with advanced cancer 
and has been stressed by our group in observational studies 
on hospitalized patients.°**? 

Our final judgment on the effect of TPN on the nutri- 
tional status of patients with cancer is therefore cautiously 
optimistic. Even though TPN did not restore a normal 
nutritional state, five nutritional variables were positively 
affected by the nutritional support, and the others re- 
mained unchanged without deterioration in conditions 
in which a progressive worsening is the rule. 
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Fifty-three patients with non-Hodgkin’s lymphoma of=he breast 
were reviewed and classified using four current classifications of 
lymphoma. All patients were female with a mean age oz 57 years. 
The majority of patients had histiocytic or large-cell lesions and 
presented as clinical Stage I. The tumors were describec. clinically 
_ as primary in the breast, and mammary parenchyma ~as found 
in 79% of the diagnostic biopsy specimens. The other specimens 
showed lymphoma in mammary adipose tissue. Survivzl was not 
influenced by the presence or absence of breast parenchyma in 
the biopsy. Statistically significant survival differerzes were 
found to be related to stage at presentation as well as to tumor 
grade, using Kiel and Working Formulation categories Patients 
with Stage I disease and those with low-grade lesions hed a more 
favorable prognosis. No discernible factors, including: stage or 
histologic findings, appeared to affect the recurrence rte. 


RIMARY LYMPHOMAS OF THE BREAST ag infre- 
quent neoplasms. To date, approximately200 pa- 
tients have been reported in the literature with 

rarely more than 20 patients in any study. Use of Afferent 
classification schemes, as well as variability in stag ng and 
treatment, contribute to conflicting conclusions about this 
disease. We present an assessment of 53 patients wh non- 
Hodgkin’s lymphoma of the breast in the contextof four 
current systems of pathologic classification. 


Materials and Methods 


Sixty-one patients with malignant lymphoma (iL) of 
the breast were recorded in Memorial Sloan-Kettering 
Cancer Center (MSKCC) between 1949 and 19:4. On 
review of all data, 8 patients were excluded for fhe fol- 


lowing reasons: (1) unavailability of histologic material ` 


for review (3 patients), (2) tumor limited to axillary ymph 


nodes rather than breast (2 patients), (3) tumor inwlving. 


only the chest wall (1 patient), and (4) lack of clinical 


Reprint requests and correspondence: Paul P. Rosen, M.D., Depart- 
ment of Pathology, Memorial Sloan-Kettering Cancer Center, 12° 5 York: 


Avenue, New York, NY 10021. 
Submitted for publication: September 4, 1986. 


PHILIP H. LIEBERMAN, M.D. 
PAUL P. ROSEN, M.D. 


From the Department of Pathology, Memorial Sloan-Kettering 
Cancer Center, New York, New York 


information (2 patients). Included in this study were 
12 patients treated at hospitals other than MSKCC 
whose slides were seen in consultation. These 53 patients 
represent the object of this study. 

The patients in this study had no diagnosis of lym- 
phoma before the diagnostic breast biopsy. Patients who 
initially had clinical evidence of lymphoma at sites other 
than breast or breast and axilla (e.g., chest wall) and those 
with lymphoma limited to the axillary lymph nodes were 
excluded. Women with lesions believed clinically to be 
in the breast were included even if the biopsy results 
showed adipose tissue but no mammary glandular paren- 
chyma. Although the main object of this work was to 
study lymphomas of the breast in Stages I and II as a 
distinct clinical problem, we included patients with dis- 
seminated lymphoma (Stages III and IV) in order to com- 
pare this study with previously published studies. 

Patients were stagedlat the time of initial diagnosis using 
the Ann Arbor staging system as applied to primary ex- 
tranodal lymphoma.! The following stages were described: 
Stage I, involvement of breast; Stage II, involvement of 
breast and ipsilateral axillary lymph nodes; Stage III, in- 
volvement of breast and lymph nodes on both sides of 
the diaphragm; and Stage IV, involvement of breast and 
other extranodal sites with or without associated lymph 
node involvement. | 

The histologic sections stained with hematoxylin and 
eosin had been fixed in various ways, most commonly in 
10% formalin or B4. The slides were reviewed by three 
pathologists and classified according to four systems: 
Rappaport,” Lukes-Collins,’ Kiel, as reported by Lennert,‘ 
and the Working Formulation.’ In some patients, addi- 
tional studies such as electron microscopy and cell surface 
markers had been performed, but these were too infre- 
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quent to permit analysis. Clinical information, including 
initial staging data, was obtained from hospital charts or 
external sources. 

Survival curves and recurrence-free survival curves were 
computed as Kaplan-Meier estimates from incomplete 
data.° Statistical comparisons of survival data were per- 
formed using the Gilbert and Gehan test (a modification 
of Wilcoxon’s test for incomplete data), and the logrank 
test.’ The latter test gives more conservative results. Pa- 
tients who died of causes other than breast lymphoma 
were treated as lost to follow-up. The age at diagnosis 
distributions were compared using the two-sample Kol- 
mogorov-Simirnov test.? Absence of statistically significant 
difference between two survival patterns may be the result 
of either true absence of difference or small size of the 
statistical sample. | 


Results 
Clinical Features 


All patients were female. The range of age at diagnosis 


_ for all 53 patients was 21-86 years (mean: 57.3 years). 


The median age was 60 years, with the interquartile range 
from 40-69 years. The single largest group were in their 
sixties (14 patients, 26%). The right breast was involved 
in 31 patients (60%) and the left breast in 20 patients 
(39%), a difference that was not statistically significant. 
One patient had bilateral disease. Laterality was unknown 
in one patient. 

Symptoms were reported in 45 patients. The majority 
of patients (42 patients, 93%) had a painless mass. Other 
symptoms were painful mass in two patients (4%) and 
breast swelling in one patient (2%). Clinical tumor size, 
reported in 37 patients, ranged from 1-12 cm (mean: 3 
cm). Only 11 tumors (30%) were 2 cm or less in diameter 
(T,), whereas 22 tumors (59%) were between 2.1 and 5 
cmi (T>). Three lesions were described as “large masses” 
and one was described as a “small mass.” The distribution 
of extent of disease (stage) at initial presentation was as 
follows: 54% were Stage I, 28% were Stage I], 2% were 
Stage III, and 16% were Stage IV. 

A second primary neoplasm, excluding basal cell and 
squamous carcinoma of the skin, was detected in eight of 
46 patients (17%) for whom information was available 
(Table 1). There were two cases each of carcinoma of the 
colon and cutaneous malignant melanoma. 


Treatment and Follow-up 


Primary surgical treatment was reported as follows: 
radical mastectomy in 13 patients (25%); modified radical 
mastectomy in four patients (8%); simple mastectomy in 
one patient (2%), excisional biopsy in 17 patients (32%); 
excisional biopsy and lymph node biopsy in three patients 
(5%), and biopsy only in 15 patients (28%). 
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TABLE 1. Other Malignant Tumors Diagnosed in Patients 
Treated for Breast Lymphoma 


Temporal Relationship to 


Tumor Type Lymphoma 
Carcinoma of colon 5 years before lymphoma 
Carcinoma of colon Several months before 

lymphoma 
Cutaneous melanoma in situ Before lymphoma 

(date unknown) 
Cutaneous malignant melanoma Simultaneous with lymphoma 
Hodgkin’s disease 30 years before lymphoma 
Papillary bladder carcinoma Date unknown 
Papillary thyroid carcinoma 15 years after lymphoma 
Carcinoid tumor (lung) 11 years after lymphoma 


Four of 18 patients who had mastectomy also received 
radiation and chemotherapy, four patients received only 
radiation, and two patients received only chemotherapy. 
Radiation therapy was administered to 20 of the 35 pa- 
tients who had limited resection, five patients received 
chemotherapy, and two patients received both radiation 
and chemotherapy. Six patients weré treated by excision 
of the tumor only. Data on additional treatment were 
unavailable for two patients. 

Follow-up data were available for 52 patients. The mean 
follow-up time (from diagnosis to death due to any cause 
or date of last follow-up) was 4 years 9 months with a 
mean of 3 years 6 months and an interquartile range from 
1 year 7 months to 7 years. The overall range was from 
42 days to 25 years 10 months. 

Survival rate for all stages was 74% at 5 years and 42% 
at 10 years with a recurrence-free survival rate of 38% at 
5 years and 33% at 10 years (Fig. 1). 

Survival for Stages I and II aré compared in Figure 2 
with the difference being statistically significant (p = 0.01 
Gilbert-Gehan; p = 0.05 logrank). This difference re- 
mained statistically significant even when 5 patients with 
Stage I nodular lymphoma were excluded. The 5-year 
survival rate for Stage I was 89% and 10-year survival rate 
was 42%. Fifty per cent of patients with Stage II disease 
survived 5 years. There were no additional deaths between 
5 and 10 years in these remaining six patients with Stage 
II disease. There was no statistically significant difference 
between survival curves for Stages II, III, and IV. 

An analysis of recurrence-free survival is presented in 
Figure 3. Patients with Stage I disease had delayed recur- 
rences but ultimately had a relapse rate approaching that 
of patients whose initial presentation was Stage II or more 
advanced. The distribution of patterns of recurrence 
among these groups did not differ significantly. 


Pathology 


Examination of histologic material revealed tumor cells 
densely and uniformly infiltrating the breast tissue. 
Whereas the tumor mass appeared well-circumscribed 
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grossly, the lymphoma cells irregularly infiltratec the pa- 
renchyma at the periphery of the mass for a varizble dis- 
tance. A reactive lymphoid infiltrate composed pimarily 
of small lymphocytes was often seen surrounding the le- 
sion. Germinal centers were sometimes noted wifiin this 
reactive infiltrate. 

An interesting observation in a small number of >atients 
was an unusual pattern of lymphomatous infiltretion in 
mammary ductules and acini. The malignant lymphoid 
cells expanded the structures and infiltrated the epithelial 
cell layer. As a consequence the lining epithelial cels were 
often clustered in the lumen, simulating lobula- carci- 
noma. Staining of the involved breast tissue with an an- 
tikeratin antibody made it possible to distinguisa infil- 
trating lymphomatous cells from the residual epg thelial 
component (Fig. 4). 
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FG. 1. Estimated probabili- 
ties of survival and recur- 
rence-free survival from 
breast lymphoma (based on 
all available patients), for 
given time from diagnosis. 
Jumps in the curves corre- 
spond to deaths due to breast 
lymphomas. Vertical ticks on 
the curves represent the 
maximum follow-up times of 
patients either when last seen 
alive or when dead of other 
causes. 


All patients were considered clinically to have lym- 
phoma involving the breast. Initial biopsy specimens from 
42 patients (79%) showed lymphomatous infiltration of 
mammary parenchyma, whereas in 11 patients (21%) the 
sample consisted of adipose tissue. Patients with paren- 
chymal involvement seen histologically did not differ sig- 
nificantly from the remainder with respect to stage or his- 
tologic findings in any of the classification schemes. There 
was no difference in survival or recurrence-free survival 
between patients whose results of breast biopsy showed 
lymphoma in glandular parenchyma and those whose bi- 
opsy results showed lymphoma only in mammary fat. 

The distribution of patients in the four classification 
schemes studied is shown in Table 2. The distribution of 
lymphomas within the classifications was studied in re- 
lation to stage at diagnosis. In the Rappaport classification, 


FIG. 2. Estimated probabili- 
ties of survival from breast 
lymphoma: Stage I versus 
Stage II. For details, see leg- 
end to Figure 1. l 
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there was a relatively higher proportion of mixed lym- 
phomas in Stage I than in the other stages (Table 3). Five 
patients with nodular mixed lymphoma were among the 
26 patients with Stage I disease. 

To assess the influence of histologic type on survival, 
patients with Stage I disease with diffuse histiocytic lym- 
phoma (DHL), diffuse mixed lymphoma (DML), and dif- 
fuse poorly differentiated lymphocytic lymphoma (DPDL) 
were compared. Overall and recurrence-free survival dif- 
ferences between the different histologic types were not 
statistically significant. Among patients with DHL, those 
with Stage I disease appeared to have a better prognosis 
than did patients with Stage II disease, but the difference 
was not statistically significant. There was no apparent 
difference between Stages II, III, and IV. There were too 
few patients with DML and DPDL to compare Stage I 
with Stages II, III, and IV in these forms of lymphoma. 

A comparison of survival curves for low- and high- 
grade Stage I and II lymphomas following the Kiel clas- 
sification suggests an appreciably better outcome for pa- 
tients with low-grade lesions. This proved to be statistically 
significant by the Gilbert-Gehan test (p = 0.05). Low- 
grade lesions had a longer recurrence-free interval. An 
analysis using the Working Formulation revealed a similar 
difference in survival between low- and intermediate-grade 
lymphomas (p = 0.05, Gilbert-Gehan test). 

Various subgroups of patients were compared with re- 
spect to the effect of treatment on survival and recurrence. 
For example, patients with Stage I and Stage II disease 
were grouped into those patients treated with lumpectomy 
or mastectomy alone (11 patients) and those patients 
treated with lumpectomy or mastectomy supplemented 
by chemotherapy, radiotherapy, or both (18 patients). This 
same comparison was further limited to patients with 
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Stage I disease only (8 vs. 11 patients, respectively). Also, 
patients with Stage I disease and Stage I and Stage II dis- 
ease were compared with respect to any single treatment 
modality (chemotherapy vs. no chemotherapy, efc.). No 
significant or even apparent differences for either survival 
or recurrence-free survival were found in any of these 
tests. 

Patient outcome was related to tumor size at presen- 
tation. The masses were divided into two equal groups 
smaller and larger than the mean, which was 3 cm. There 
was a difference in 5-year survival (larger tumors: 67%, 
smaller tumors: 92%), although this difference was not 
statistically significant. 
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FIG. 4. Malignant lymphoma infiltrating breast tissue. Wide-spectrum 
antikeratin antibody (avidin-biotin complex technique). 
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= Rea TABLE 2. Distribution of Mammary Lymphomas According to Four Classification Schemes 
Rappaport Kiel Lukes-Collins Working Formulation 
' N= §3 N = 53 N = 53 N = 53 
DWDL Lymphoplasmacytoid immunocytoma (2) Small lymphocyte (1) Smail lymphocyte (1) 
(2) 
NPDL (1) Lymphocytic (CLL type) (1) Plasmacytoid lymphocyte (2) Small lymphocyte, plasmacytoid (2) 
DPDL Centrocytic diffuse (3) Small cleaved follicular (4) Small cleaved follicular (1) 
(11) . ; a 
NML (7) Centroblastic-centrocytic follicular and Small cleaved follicular and diffuse (1) Small cleaved follicular and diffuse (0) 
nn diffuse (3) l . 
DML (5) Centroblastic-centrocytic diffuse (24) Small cleaved diffuse (8) Small cleaved diffuse (9) 
DHL (26) Centroblastic follicular (5) Large cleaved follicular (1) Mixed cells follicular (4) _ 
UD (1) Centroblastic diffuse (11) Large cleaved follicular and diffuse (2) Mixed cells follicular and diffuse (3) 
Centroblastic polymorphous (2) Large cleaved diffuse (18) Mixed cells diffuse (5) 
Lymphoblastic B (1) Large noncleaved diffuse (14) Large cleaved diffuse (12) 
Small noncleaved cell (1) Small noncleaved cell (1) 
a Diffuse large noncleaved (14) ; 
Unclassifiable (1) _ Unclassifiable (1) Unclassifiable (1) 


The same number of patients were diagnosed before 
and including 1977 as were after 1977. There were only 
slight differences in survival between these two groups. 


Discussion 
Clinical Features 


Our review of the literature revealed 207 cases of rnam- 
mary lymphoma reported from 1930-1985.°-2 It is, 
therefore, not surprising that lymphoma is rarely consid- 
ered in the preoperative evaluation of patients with a 
breast tumor. Analysis of our 53 patients did not reveal 
any unusual clinical features that would lead one to con- 
sider a diagnosis of lymphoma clinically when the breast 
is the site of initial presentation. 

The age at diagnosis distribution of our patients (me- 
dian: 60 years) is virtually identical (Smirnov-Kolmogorov 
test) to the respective age distribution for adenocarcinoma 
of the breast (median:.58 years, from a sample of 550 
patients).” The predominance of right-sided lesions, 60% 
in our study, has been noted by others as well. Although 
we had too few patients for this difference to be statistically 
significant, when added to patients from multiple stud- 


TABLE 3. Distribution of Stage at Diagnosis Related 
to Histologic Type of Lymphoma 


l Stage at Presentation 
Rappaport i 
Classification I H HI IV Total 
NML 5 | 0 0 6 
NPDL 0 0 Í 0 Í 
NHL 0 0 0 0 0 
DHL 12 10 0 3 25 
DML 4 0 0 0 4 
DPDL 5 3 0 3 11 
DWDL 6 0 0 i i 
UD 0 0 0 1 1 
Total 26 14 l 8 49 


ies,” the right-sided predominance was highly significant 
(p = 0.005). This is in contrast to a well-documented left- 
sided predominance for all types of breast carcinoma.”* 

Mammary lymphomas tend to be larger at diagnosis 
than adenocarcinomas. Our study demonstrated a mean 
size of 4 cm with 41% of patients having tumors between 
4.5 and 7.5 cm. In a recent review of breast carcinoma 
treated at Memorial Hospital, only 18% of primary tumors 
were 4 cm or larger. 

Classification of lymphomas (Table 2). Twenty-six of 
53 tumors were classified as DHL according to the Rap- 
paport classification. There were also 12 mixed lympho- 
mas (7 nodular, 5 diffuse), 11 DPDL, one nodular poorly 
differentiated lymphoma (NPDL), two diffuse well-dif- 
ferentiated lymphomas (DWDL), and one undifferen- 
tiated lymphoma (UD). These results differ from with 
those of Mambo et al.” who found eight examples of UD 
among 14 patients. The distribution of tumor types in 
our study resembled that of Schouten et al.!° and that of 
Lattes. !3 In the latter study, 28 of 38 tumors were described 
as “reticulum cell sarcomas.” Hodgkin’s disease occurs 
very rarély as a primary tumor of the breast,’ and no 
cases of this occurred in our study. 

Comparison of breast lymphoma with other extranodal 
lymphomas! reveals a similar breakdown of subtypes us- 
ing the Rappaport classification except for a relative lack 
of mixed lymphomas when compared with our findings. 


TABLE 4. Survival Rates In Mammary Lymphoma 


Survival (%) 
No. of ee 
Patients 2 yr 5 yr «(10 yr 
Current study 48* 79% 74% 42% 
Tanaka et al. 48 65% 51% 51% 
Combined data from 
4 studies?“!!+16 53 57% 48% 41% 


* Cause of death not known in 5 cases. 
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This may reflect differing criteria for the percentages of 
small and large cells needed to diagnose a mixed lym- 
phoma. 

Only two of 53 patients had a lymphoplasmacytoid 
lymphoma (Kiel classification). This type 1s found more 
frequently in other extranodal sites, constituting 36% of 
gastrointestinal lymphoma,” 28% of gastric lymphoma,” 
and 58% of pulmonary lymphoma.” A hypothesis offered 
as to the frequency of occurrence of lymphoplasmacytoid 
tumors in gastrointestinal tract and lung suggests a possible 
role of mucous-producing glandular epithelium in B cell 
differentiation. This may explain the lack of lymphoplas- 
macytoid lesions in the breast. 

Prognosis. Survival statistics published in various 
sources are difficult to compare since authors use different 
indices of survival. However, several papers contained suf- 
ficient data to enable us to compute Kaplan-Meier sur- 
vival estimates. To compare our results with those of oth- 
ers we examined two sets of data, that of Tanaka et al.!> 
and the combined studies of Mambo et al.,’ Schouten et 
al.,!° DeCosse et al.,!! and Wiseman and Liao.'® 

A comparison with our own survival data is presented 
in Table 4. Five-year survival rate using the data of Tanaka 
et al.) is 51%. Similarly, combined group data?!)'® yields 
a 5-year survival rate of 48%. This is significantly different 
(p = 0.01) from the 74% 5-year survival rate yielded by 
our data. This difference is no longer seen at 10 years 
where our patients had a 42% survival rate compared with 
51% in the study of Tanaka et al.'° and 41% for the com- 
bined group data.?-!!!® , 

There are probably several reasons for the improved 5- 
year survival rates, but one key importance is differences 
among the studies in clinical stage at diagnosis. Only 19% 
of our patients had disseminated (Stages III and IV) dis- 
ease. In contrast, 70% of the patients described in the 
study of Mambo et al.? had advanced stages. Similarly, 
over 50% (7 of 13 patients) described by Schouten et al.!° 
had Stages II and IV disease. Many others!3!>! do not 
address the problem of staging. 

When survival rates for Stages I and II were compiled 
from the combined data of several studies™!! the results 
did not differ significantly from the survival of patients 
in our study with comparable stages of disease (Table 5). 

We were unable to assess the relative influence of his- 
tologic type of lymphoma on survival because the majority 
of tumors were of large cell or histiocytic type. The lack 
of undifferentiated lymphomas in our study contrasts with 
the high percentage (62%) of patients with this tumor type 
described in the study of Mambo et al.? Undifferentiated 
(Burkitt’s) lymphoma is well known for its aggressive be- 
havior and poor prognosis. Our only patient with undif- 
ferentiated lymphoma died 10 months after diagnosis. The 
difference in prognosis between our study and other stud- 
ies is not related to a difference in the percentage of nod- 
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TABLE 5. Survival Rates in Stage I and Stage If 





Mammary Lymphoma 
Survival (%) 
No. of 
Patients l yr 2 yr 5 yr 10 yr 
Current study 36 91% 81% 74% 41% 
Combined data from 
3 studies?" 25 80% 72% 60% 47% 


ular lymphoma since the proportion of these lesions in 
our study was almost identical with that in the combined 
data from DeCosse et al.,!! Schouten et al.,'° Mambo et 
al.,? and Wiseman and Liao.!° 

Our study demonstrated, however, in addition to stage, 
statistically significant differences in survival within 
Working Formulation and Kiel classification grades. No 
significant differences were shown using the Rappaport 
classification. These results suggest that tumor grade may 
be a useful factor in the assessment of prognosis. 

We could not demonstrate any relationship between 
survival and treatment modality, tumor size, era of ther- 
apy, or infiltration of breast parenchyma. There were no 
discernible factors that influenced recurrence rate, in- 
cluding stage or histologic type, in early stage of disease. 
Absence of statistical significant differences may reflect 
either small sample size or a true lack of difference in 
survival. However, it is apparent from this study that clin- 
ical stage and histologic grade are the most significant 
prognostic factors for patients with primary lymphoma 
of the breast. 
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Ultrasonic Doppler Duplex Study of Hemodynamic 
Changes from Portosystemic Shunt Operation 
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The portal hemodynamics were studied in ten patients with portal 
hypertension, including three patients who had interposition me- 
socaval shunt (IMCS), three patients who had distal splenorenal 
shunt (DSRS), one patient who had gastrocaval shunt (GCS), 
and three patients who had splenectomy. Portal blood flow was 
measured by an ultrasonic Doppler duplex system, and portal 
venous pressure was measured by portal catheterization before, 
during, and after operation. The portal blood flow, and especially 
the splenic venous blood flow, was less during operation than 
before operation. Blood flow through the IMCS was greater than 
that through the DSRS, and the shunt flow had a tendency to 
increase after operation. The portal venous pressure measured 
during operation was slightly higher than that measured per- 
cutaneously before operation. In the patients who had the shunt 
operation, the portal venous pressure tended to decrease after 
operation. Study of portal hemodynamics, especially with the 
ultrasonic Doppler method, is useful in analysis and follow-up 
of patients who have shunt operations since the same method 
can be used before, during, and after operation. 


treatment of esophageal varices accompanied by 

portal hypertension; i.e., whether to take a direct 
approach (esophageal transection, splenectomy, and de- 
vascularization) or to perform the portosystemic shunt 
operation. There is a risk of recurrence using the former 
method because the treatment does little to relieve portal 
venous pressure. The latter method is effective in decom- 
pressing portal venous pressure but there is a risk of com- 
plications in the form of encephalopathy. Selective shunt 
operations such as interposition mesocaval shunt (IMCS), 
distal splenorenal shunt (DSRS), and gastrocaval shunt 


| "THERE IS A MAJOR DECISION to make in the surgical 
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(GCS) have been devised to overcome these limitations. 
In using these techniques, the resulting hepatic hemo- 
dynamic changes should be calculated, as they are essential 
in evaluating the operation and in selecting future surgery. 

The ultrasonic Doppler duplex method enables us to 
percutaneously and quantitatively measure the blood flow 
through the deep-seated blood vessels.' In intraoperative 
measurements it has the advantage that it is noninvasive 
and can also be applied commonly to pre- and postop- 
erative measurements. 

We used ultrasonic Doppler flowmetry to calculate the 
portal hemodynamics before, during, and after shunt op- 
erations that were performed on patients with portal hy- 
pertension. We then estimated the value of such flowmetry 
in determining the treatment of patients who require sur- 
gery for portal hypertension. 


Method and Materials 


Measurement of Portal Blood Flow by Ultrasonic Doppler 
Duplex System 


The device used was an ultrasonic duplex system com- 
posed of a real-time electronic linear type B-mode scanner 
and a pulsed Doppler flowmeter using Fast Fourier 
Transform (FFT) (TOSHIBA SAL 50A/SDL-O1A, To- 
shiba Corp., Tokyo, Japan). We have described the spec- 
ifications and methods of measurement in previous re- 
ports. '? 

The portal blood flow was measured before and after 
operation while the patients were fasting and resting. The 
sample point was set at the central portion of the portal 
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1 kHz (34.4cm sec) 








vein trunk (midpoint between the confluence of superior 
mesenteric and splenic veins and the branching portion 
of the intrahepatic portal branches) to measure the main 
portal vein blood flow, at the midpoint of the splenic vein 
(just ventral to the superior mesenteric artery) for the 
splenic venous blood flow, and at the portion just distal 
to the confluence with the splenic vein for the superior 
mesenteric venous blood flow. The blood flow volume 
(BFV) was calculated using the following equation from 
the minor and major axes (A and B), the angle (0) between 
the ultrasonic beam for Doppler mode and the blood ves- 
sel, and the maximum velocity at the central axis obtained 
from the Doppler spectrum (Vpmax)!: 


A» B t- OST ¥ Diii 
= ————— X qu 


BFV 
4 cos @ 


X60 (mL/min) 

A sterilized probe was used for taking measurements 
during operations. The blood flow in the main portal, 
splenic, and superior mesenteric veins was usually mea- 
sured immediately after celiotomy, followed by measure- 
ment of the portal venous pressure. After surgical pro- 
cedures such as shunt formation, the portal venous pres- 
sure and the blood flow through the portal branches and 
shunts were again measured, and the abdomen then shut. 
About 500 mL of warm saline was poured into the ab- 
dominal cavity during measurements to increase the con- 
tact of the ultrasonic probe with the target tissue (Fig. 1). 


Measurement of Portal Venous Pressure 


The portal venous pressure was measured before and 
after operation by percutaneous transhepatic portal cath- 
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FIG. 1. Intraoperative meas- 
urements using the ultrasonic 
Doppler duplex system in a 
patient with IPH. The shunt 
blood flow was measured at 
the splenic hilus just after the 
shunt procedure. The B- 
mode image is on the left and 
the Doppler spectrum is on 
the right. 





Reverse 


Taare EEA ETA TTP T OER PERR ree tere 


eterization, with the patients fasting and resting in a supine 
position. The catheter used for these measurements was 
inserted under local anesthesia, using ultrasound guidance 
into the portal vein. 

The hepatic venous pressure was then measured by he- 
patic venous catheterization. The catheter was guided to 
the hepatic vein from the femoral vein under fluoroscopy. 
The zero reference point was set at the midaxillary line. 

Intraoperative measurements of the portal venous 
pressure were obtained via a catheter that was guided from 
a branch of the superior mesenteric vein into the portal 
vein, whereas the pressure of the inferior vena cava was 
used in place of the hepatic venous pressure. 

The portal perfusion pressure was defined as the dif- 
ference between the portal venous and hepatic venous 
pressures. 


Patients and Operations 


Details of the patients studied are given in Table 1. Of 
a total of ten patients, there were seven patients with id- 
iopathic portal hypertension (IPH), two patients with liver 
cirrhosis, and one patient with hepatocellular carcinoma 
(a cancer of less than 2 cm and accompanied by liver 
cirrhosis). Emergency surgery was indicated in one patient, 
preventive surgery in one patient, and elective treatment 
in the remaining eight patients. Reoperation was necessary 
for two patients because of a recurrence of the disease 
after a direct approach. IMCS operations were performed 
in three patients, DSRS in three patients, GCS in one 
patient, splenectomy in one patient, splenectomy with 
devascularization in one patient, and splenectomy with 
esophageal transection in one patient. 


“n 
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TABLE 1. Patients Studied 

| Previous Follow-up 

Patient # Age Sex Diagnosis Operation Indication Therapy (yr, mos) 
l 31 F IPH IMCS Elective Splenectomy 1,8 
2 52 F IPH IMCS Elective — 1,3 
3 34 F IPH IMCS Elective — 1,4 
4 44 M IPH . DSRS Elective — 6 
5 41 F Cirrhosis DSRS Emergency — 6 
6 66 F IPH DSRS Elective — 6 
7 54 F IPH . GCS Elective Splenectomy 7 
8 59 F IPH Splenectomy Preventive — 11 
9 62 F Cirrhosis Splenectomy, devasculization Elective — 1, 4 
10 56 M Cirrhosis Splenectomy, transection Elective — 6 

HCC 
Results Comparison of pre- and postoperative measurements 


Changes in Portal Blood Flow 


Comparison of pre- ánd intraoperative measurements 
(Fig. 2). The blood flow volume through the portal vein 
trunk could bé measured under laparotomy in five pa- 
tients, the mean value being 999 mL/min, whereas it was 
1197 mL/min before operation. The splenic venous blood 
flow was measured in seven patients both before and dur- 
ing operation, decreasing from a preoperative mean value 
of 1284 mL/min to 635 mL/min during operation. 

In one patient who had a thick spontaneous splenorenal 
shunt at the splenic hilus, the splenic vein had a hepa- 
topetal flow of 1329 mL/min before operation and a he- 
patofugal flow of 250 mL/min during operation. 

The pre- and intraoperative superior mesenteric venous 
blood flows were compared in six patients. The average 
value was 373 mL/min before operation and 311 mL/ 
min during operation. 


PORTAL VEIN 
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FIG. 2. Changes in portal pene 


blood flow before and during 
operation. Left: portal vein 
trunk; middle: splenic véin; 
right: superior mesenteric 
vein. 


1,000 


500 


BLOOD FLOW VOLUME 


500 


PRE OP 


(Fig. 3). The pre- and postoperative portal venous blood 
flows wëre compared in nine patients, the postoperative 
measuréments being made between 1 and 9 months after 
operation (mean: 4.1 months). A remarkable decrease 
from the mean preoperative value of 947 mL/min to 160 
mL/min was found. The rate of decrease was 100% in 
IMCS, 69% in DSRS, and 52% in splenectomy. There 
was an increase from 199 mL/min to 242 mL/min in one 
patient who had GCS, and the portal blood flow was ac- 
tually reversed in one patient with IPH who had IMCS 
and was suffering from encephalopathy 1 year after ov- 
eration. Furthermore, the blood flow velocity of the portal 
vein was too small to be measured in one patient with 
IPH who had IMCS and in one patient with cirrhosis who 
had DSRS, and the flow volume was therefore treated as 
0 mL/min in these patients. 

Changes in cross-sectional area of the portal vein ae 
operation (Fig. 4). The cross-sectional area of the portal 
vein was measured before and after operation in seven 
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FIG. 3. Changes in portal blood flow before and after operation. 


patients, the respective mean values being 1.57 cm? and 
1.05 cm?. Except for those patients who had GCS, the 
decrease (42%) was greater 1n patients who had shunt sur- 
gery than in other patients. 


Changes in Shunt Blood Flow (Fig. 5) 


Blood flow through the shunt was measured during op- 
eration in five patients (mean: 1216 mL/min). The shunt 
flow was also measured after operation in six patients 
(mean: 2003 mL/min). In the five patients whose intra- 
and postoperative shunt flows were compared, there was 
a mean increase of 78%. The mean value for three patients 
who had IMCS was 2397 mL/min, and 1609 mL/min for 
three patients who had DSRS. 


Changes in Portal Venous Pressure (Fig. 6) 


The portal venous pressure was 23.9 + 5.4 mmHg 
(mean + SD, N = 10), and the perfusion pressure was 
17:9 + 5.9 mm Hg (N = 10), before operation. These 
values changed to 26.1 + 4.7 mmHg (N = 10) and 20.8 
+ 4.3 mmHg (N = 10). Both portal venous pressure and 
portal perfusion pressure tended to increase at the start 
of operation and then to decrease at the end of operation. 
The portal venous pressure at the end of operation fell an 
average of 13 mmHg in the patients who had IMCS, 1.7 
mmHg in the patients who had DSRS, and 4.0 mmHg 
in the patients who had splenectomy. 


MORIYASU AND OTHERS 
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Hepatic catheterization was performed again 2-9 
months later in the four patients in whom the portal ve- 
nous pressure continued to decrease after operation. The 
portal perfusion pressure was a normal level of 5 mmHg 
in the two patients who had IMCS, and had decreased 
from an intraoperative level of 20 mmHg to a postoper- 
ative level of 10 mmHg in one patient who had DSRS. 


Discussion 


There are two forms of treatment for esopliageal varices 
complicated by portal hypertension: the direct approach 
operation, such as transection of the esophagus, and portal 
systemic shunting. The trend has been toward the use of 
selective shunt operations such as DSRS and IMCS to 
avoid the encephalopathy frequently. associated with the 
end-to-side portacaval shunt. The prognosis of patients 
who have DSRS is, on the basis of data gathered over the 
last several years, as follows: surgical death occurred in 
6-18% of patients, there was a 3-5-year survival rate of 
50-70%, encephalopathical complications occurred in 
about 10% of patients, and occlusion of the shunt occurred 
in less than 10% of patients.*~ 

This prognosis, including the encephalopathic compli- 


o IMCS 
om? è DSRS 

A GCS 
3.0 & SPLENECTOMY 


CROSS-SECTIONAL AREA OF PORTAL VEIN 





POST- 
OPERATION 


PRE- 
OPERATION 


FIG. 4. Changes in cross-sectional area of the portal vein before and after 
operation. 
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cations, is now believed to be closely related to postop- 
erative changes in the hepatic hemodynamics. The prog- 
nosis is generally poor in those patients in whom the portal 
blood flow is high before operation, due to the sudden 
change in blood flow volume as a result of the formation 
of the shunt.® Furthermore, the blood flow of the hepatic 
artery usually increases after the portacaval shunt oper- 
ation, reducing the risk of encephalopathic complications, 
although the frequency of such complications is high in 
patients in whom this blood flow shows only a slight in- 
crease.° 

The theory behind the IMCS operation, which was first 
used by Drapanas, was that the hepatopetal portal blood 
flow would be maintained in contrast to what happened 
as a result of the end-to-side portacaval shunt operation 
that had been generally used until that time.” Although 
follow-up angiographic examinations 1 year after DSRS 
operations have revealed the formation of collateral path- 
ways and a reduction in the diameter of the portal vein, 
the portal blood flow remains hepatopetal in 62% of pa- 
tients.®” 

The method of operation and the prognosis have there- 
fore been discussed by researchers in relation to hepatic 
hemodynamics. The krypton washout method demon- 
strated by Mathie et al.,!° the lipiodol droplet method by 
Reichle and Owen,'! and the scintiangiography method 
by Rypins et al.!? are cited for quantitative measurement 
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Fic. 5. Changes in shunt blood flow during and after operation. 
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Fic. 6. Changes in portal venous pressure before, during, and after op- 


eration. During operation, the pressure was measured before and after 
each procedure. 


PRE 


of the portal blood flow before and after shunt surgerv. 
More recently, use of ultrasonography and especially the 
use of a real-time B-mode scanner have been reported to 
be useful in follow-up studies of the shunt. !*!4 In the case 
of mesocaval shunts, the shunt itself can be readily vi- 
sualized, and dilation of the inferior vena cava distal to 
the anastomosis can be taken as an indirect sign of the 
patency of the shunt. Furthermore, a so-called duplex 
system comprising a B-mode and pulsed Doppler flow- 
meter has been used to measure the portal blood flow 
after operation.'> 

The results of the current study can be summarized as 
follows: (1) Pre- and intraoperative measurements show 
that the splenic blood flow decreases remarkably and the 
portal blood flow therefore also decreases, although the 
portal venous and portal perfusion pressures tend to in- 
crease. (2) The blood flow through the shunt tends to be 
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larger in the case of IMCS than in DSRS, and the shunt 
flow tends to increase after operation. The former phe- 
nomenon means that the so-called portal vascular resis- 
tance increasés during operation. If we look at the circuit 
diagram of the arterial and portal blood flows,! we can 
interpret this phenomenon in two ways: (1) the hepatic 
arterial blood flow increases, and (2) the vascular resistance 
increases in any one or more of the portal vein, the si- 
nusoid, and the hepatic vein. The latter explanation is 
more plausible, with the following being the most likely 
mechanisms: (1) the positive pressure respiration caused 
by general anesthesia affects the vascular resistance of the 
liver, or (2) the lowered body temperature and especially 
the lowered temperature of the liver caused by celiotomy 
increases the viscosity resistance of the blood. It is there- 
fore riecessary in evaluating the data obtained during op- 
eration to be aware that the values may differ from those 
obtained under physiologic conditions. 

In the current study, the change in splenic blood flow 
is larger than in intestinal blood flow, indicating that the 
splenic blood flow can easily vary under certain conditions 
even in the portal hypertensive state. In portal hyperten- 
sion, the splenic circulation is generally hyperdynamic 
and plays a role (in connection with the intestinal blood 
flow) in raising the portal venous pressure and in main- 
taining the portal blood flow to the liver.*'’ Furthermore, 
this interrelationship between splanchnic circulations is 
also recognized (in patients who have shunt operations) 
both between the portal blood flow and the splenic blood 
flow'® and between the portal blood flow and the intestinal 
blood flow.” 

In connection with the intraoperative application of 
the Doppler flowmeter, Barnes and Garrett” reported us- 
ing such a system to measure the blood flow in the carotid 
artery and the arteries of the lower extremities during re- 
constructive surgery. Continuous-wave Doppler flow- 
metry is reported to be useful in monitoring these super- 
ficial blood vessels since the signal-to-noise ratio is better 
and the equipment is not as expensive as that for pulsed- 
wave Doppler flowmetry. However, the pattern of arteries 
and veins in the abdomen is extremely complicated, and 
a combination of B-mode and pulsed Doppler flowmeter 
is therefore necessary even after celiotomy in order to 
accurately position the sample volume in the target blood 
vessel. 

In the current study, intraoperative measurement of 
the main portal vein blood flow was possible only in half 
of the patients. This was because the probe could not be 
postioned in the surgical field since the main portal vein 
runs more deeply toward the hepatic hilus. A probe spe- 
cifically designed for intraoperative measurements should 
be developed, as has been done for intraoperative B-mode 
scanning.”! 

The most useful characteristic of the ultrasonic duplex 
system is that the portal blood flow can be measured non- 
invasively and repeatedly using the same method before, 


Ann. Surg. « February 1987 


during, and after operation. In the case of shurit opera- 
tions, the hepatic hemodynamics must continue to be 
monitored for several years, since they tend to change 
during the postoperative course and these changes may 
cause encephalopathy. The ultrasonic duplex method 
could therefore provide essential information in the fol- 
low-up of the hepatic hemodynamics after shunt surgery. 
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There is a road. 


Many cancer patients need 
transportation to and from 
treatments. That's why the 
American Cancer Society 
has formed groups of volun- 
teers across the United 
States who give a few hours 
of their time each month to 
drive them. The road to 
tecoyery can be a long and 
difficult one, but it can be 
_that much easier when 

_ there are friends who can 
help along the way. 
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Surgical Treatment of Takayasu’s Disease 





PIERRE LAGNEAU, M.D. 


Thirty-nine patients (mean age: 33 years) with Takayasu’s dis- 
ease were obsérved over the past 8 years. Among these patients, 
33 had surgical intervention with a mean follow-up of 4 years. 
Lesions of the aortic arch were the most common (29 patients, 
69 lesions) and frequently were associated with lesions in another 
site as well. However, in, this group of patients, the infrequent 
presence of signs of cerebral vascular insufficiency limited the 
number of suitable surgical candidates to 14 patients. Lesions 
of the renal arteries were noted in 25 patients (37 lesions) and 
were associated with coarctation of the thoracoabdominal aorta 
in 12 patients. In contrast to lesions of the aortic arch, the pres- 
ence of severe hypertension was a frequent indication for surgery 
in Takayasu’s disease. Twenty-one patients had operation. 
Twenty of 21 patients were considered cured or improved of 
hypertension. The one patient who received no benefit was the 
only operative death of the study. In conclusion, although Taká- 
yasu’s disease is progressive and the life expectancy is fore- 
shortened, hypertension secondary to aortic and renal artery le- 
sions is a frequent and important indication for aggressive op- 
erative treatment. 


INCE THE ORIGINAL DESCRIPTION in 1908,! Taka- 
yasu’s disease has remainéd a medical curiosity 
without clear elucidation of its cause or adequate 

explanation for its apparent concentration in patients of 
Japanese or southern Mediterranean descent. Further, the 
complexity of multiple vessel involvement and the asso- 
ciated inflammation often produce a clinical presentation 
that tests the ingenuity of the surgeon in the design and 
timing of its operative correction. 

This report summarizes the clinical presentation and 
management of 39 patients with Takayasu’s disease who 
were observed in the Department of Vascular Surgery, 
Hôpital Saint Michel over the past 8 years. We present 
important aspects of diagnostic criteria, operative indi- 
cations, and current results of surgical treatment in re- 
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lation to brachiocephalic trunk disease and aortorenal in- 
volvement. 
Patient Population 

Between January 1976 and May 1984, 39 patients with 
Takayasw’ s disease were observed in our center. Thirty- 
three patients were selected for operative mariagement. 
The age range was 18--50 years (mean: 33 years). Thirty- 
one patients were female and 11 patients were male. Eth- 
nic origin of the patients includėd 27 Algerians, three black 
Africans; one Moroccan, one Eurasian, and one Portugese. 
Interestingly, only three patients were born in France. 

The duration of symptoms before referral and admis- 
sion averaged 5 years (range: | month-~20 years). Sixteen 
patients had a previous history of tuberculosis. 

An early acute inflammation phase, including fever, 
myalgia, and arthralgia, and general signs of inflammation 
were always investigated but rarely found. _ 

To illustrate the range of symptoms associated with the 
two sites of involvement by Takayasu’s disease, three dif- 
ferent characteristic Clinical presentations have been 
identified in our experience and are reviewed in the fol- 
lowing case reports. 


Case Reports 
Case 1 


A 23-year-old Algerian woman hada 2-year history of dizziness, vertigo, 
and weakness. The results of physical examination showed absence of 
brachial and radial pulses in both upper limbs and bilateral carotid bruits. 
No hypertension was noted (blood pressure: 125/30 mmHg), Erythrocyte 
sedimentation rate was 30 mm at the first hour and 60 mm at the second 
hour. 

The aortogram (Fig. 1) showed severe stenosis of the tight subclavian 
artery just beyond the origin of the vertebral artery, occlusion of the left 
subclavian artery, and tight, extensive stenosis of both common carotid 
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FIG. 1. Preoperative arteriogram (Case |) showing severe stenosis of right 
subclavian artery, occlusion of left subclavian artery, and severe stenosis 
of both common carotid arteries. 


arteries with late visualization of the internal carotid arteries. The rest 
of the aorta and its visceral branches were normal. 

The operative procedure was a bilateral carotid artery revascularization 
by placement of a bifurcated polytetrafluoroethylene (PTFE) graft from 
the ascending thoracic aorta to both carotid bifuractions. The subclavian 
arteries were not revascularized. 

Pathologic examination of the aortic and carotid biopsies showed acute 
lesions of Takayasu’s arteritis (Fig. 2). The vascular wall was involved 
by large sheets of lymphocytes, plasmocytes, and histiocytes. These in- 
flammatory infiltrates occurred at the junction of the adventitia and 
media. The internal part of the media was relatively preserved. The intima, 
however, was thickened by sclerosis. 

One year after operation a repeat angiogram showed wide patency of 
the graft (Fig. 3). The patient has remained clinically improved. 


Case 2 


A 22-year-old black African male had arterial hypertension discovered 
in a previous hospitalization for cardiac failure. On physical examination, 
the blood pressure was 190/120 mmHg while the patient was receiving 
antihypertensive therapy that included 8-adrenergic blocking agents and 
diuretics. Cardiac hypertrophy was evident with a cardiothoracic ratio 
of 0.53 and a Sokolow index of 65 mm, serum creatinine level was 90 
umol/L (normal level: <1 10 wmol/L), and fundus examination revealed 
a Stage III hypertensive retinopathy. Erythrocyte sedimentation rate was 
30 mm the first hour and 50 mm the second hour. Plasma fibrinogen 
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level was 4.20 g/L (normal level: <4 g/L) and an elevated gammaglob- 
ulinemia (22%) was present. The patient had a history of paludism but 
no history of tuberculosis. 

The aortogram showed an abdominal aortic aneurysm below the renal 
arteries with severe bilateral renal artery stenosis (Fig. 4). 

The operation consisted of placement of an aortoaortic tube from the 
descending thoracic aorta to the lower abdominal aorta with revascu- 
larization of the left renal artery by direct reimplantation and of the right 
renal artery with PTFE bypass. 

Pathologic examination of an aortic biopsy specimen demonstrated 
chronic stage lesions of Takayasu’s arteritis (Fig. 5). The external part 
of the aortic wall was thickened by loose sclerosis incorporating nerves, 
vasa vasorum, and the lymphoid tissue of the adventitia. Some phago- 
cytosing giant cells and macrophages with fibroblasts were noted in the 
external part of the media. Elastic fibers were disintegrated. 

The patient was seen 2 years later. His blood pressure was 150/100 
mmHg without treatment and his erythrocyte sedimentation rate was 3 
mm the first hour and 9 mm the second hour. Follow-up angiography 
by the digital technique showed widely patent bilateral renal revascular- 
izations (Fig. 6). 


Case 3 


A 19-year-old white Algerian male had dizziness, light-headedness, 
and decrease in visual activity. Physical examination revealed a blood 
pressure of 240/150 mmHg, a systolic bruit in the midabdominal region, 
and a diastolic murmur in the second left intercostal space. The cardio- 
thoracic ratio was 0.49 and the Sokolow index was 66 mm. Fundoscopic 
examination showed Stage IV hypertensive retinopathy and the serum 
creatinine level was 89 „mol/L. Echocardiogram showed a mild aortic 
insufficiency with severe left ventricular hypertrophy. Erythrocyte sed- 
imentation rate was 26 mm the first hour and 55 mm the second hour 
and plasma fibrinogen level was 3.75 g/L. The patient had no history of 
tuberculosis. 

Aortogram showed hypoplasia of the abdominal aorta just below the 
superior mesenteric artery. The celiac trunk and the superior mesenteric 
artery were normal. The right renal artery was occluded at its origin but 
patent | cm distally (Fig. 7). The left renal artery showed a segmental 
stenosis with poststenotic dilatation. On intravenous pyelography the 
right kidney measured 11 cm and was not functional. The left kidney 
had normal function and measured 12.5 cm. Technetium 99 isotopic 
renography showed poor perfusion of the right kidney. Assay of plasma 
renin activity showed no significant difference between the two renal 
veins. 

Antihypertensive therapy was begun with -adrenergic blocking agents, 
diuretics, and calcium antagonists. No anti-inflammatory or antituber- 
culosis therapy was necessary. 

Six months later, hypertension was not controlled by medical therapy 
and the patient was admitted for surgery. A two-stage bilateral revas- 
cularization of the renal arteries was done. In the first stage, revascular- 
ization of the right renal artery was performed using an end-to-end anas- 
tomosis between the gastroduodenal artery and the distal segment of the 
right renal artery. Three weeks later, revascularization of the left renal 
artery was performed using a PTFE graft from the descending thoracic 
aorta to the left renal artery. 

Pathologic examination of the specimen from right renal artery biopsy 
performed during the first revascularization showed a healed-stage lesion 
of Takayasu’s arteritis. The arterial wall was thickened by a fibrotic process 
involving the adventitia and the outer portion of the media. External 
elastic fibers were destroyed and replaced by fibrous tissue. Some rare 
mononuclear cells were noted between large bundles of dense collagenous 
material. The intima was thickened by sclerosis (Fig. 8). The specimens 
of aortic and left renal artery biopsies performed during the second re- 
vascularization showed only intimal fibrosis without any inflammatory 
process in the media and adventitia. 
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FiG. 2. Aortic biopsy speci- 
men disclosed acute-stage le- 
sions of Takayasu’s arteritis. 
The junction of adventitia 
and media was destroyed by 
large inflammatory infiltrates 
of lymphocytes, plasmocytes, 
and histiocytes. Some giant 
cells were also noted. (HES 
X 75) 


One month later, the patient was discharged with a blood pressure of 
145/90 mmHg without medical therapy and a digital angiogram showing 
patency of both renal revascularization. (Fig. 9). 


Clinical Symptoms 


Brachiocephalic Trunk Involvement 


Presenting symptoms referable to brachiocephalic trunk 
disease included upper extremity claudication in 13 pa- 
tients, positional dizziness in three patients, impaired vi- 
sion in two patients, and previous stroke in one patient. 
Ten patients were totally asymptomatic in regard to aortic 
arch disease. 


Aortorenal Involvement 


Symptoms related to aortic and/or renal artery disease 
included arterial hypertension in 25 patients and lower 
extremity claudication or pain at rest in three patients. In 
the 25 patients with hypertension, the mean systolic ar- 
terial blood pressure was 214 + 26 mmHg and 121 + 22 
mmHg for the diastolic blood pressure. Cardiomegaly was 
common in these hypertensive patients with a mean car- 
diac-to-thoracic ratio of 0.52 + 0.05 (range: 0.35-0.60). 
Similarly, electrocardiographic evidence of left ventricular 
hypertrophy was frequent. The mean Sokolow index for 
the entire group was 45 + 18 mm (range: 23-100 mm). 
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In this study, one patient had active angina pectoris at 
the time of admission and four patients had a history of 
rheumatic heart disease that led to previous mitral valve 
replacements in two patients. One patient previously had 
a hypertensive cerebrovascular accident. Renal insufh- 
ciency was infrequent and predominately related to active 
antihypertensive medical therapy associated with renal 
artery disease. Preoperative serum creatinine levels ranged 
from 60-442 wmol/L (mean: 138.4 wmol/L) (upper limits 
of normal = 110 mol/L). Five patients had serum cre- 
atinine levels in excess of 200 nmol/L. 

In all cases of brachiocephalic and aortorenal involve- 
ment, the erythrocyte sedimentation rate was increased 
(40 + 33 mm at 1 hour, 68 + 37 mm at 2 hours) at the 
time of evaluation. 


Lesional Assessment 


In all instances, the patient was evaluated by contrast 
angiography during preoperative assessment. Six patients 
(15%) had aortic arch involvement alone (Type I), 11 pa- 
tients (28%) had involvement of the descending thoracic 
and/or abdominal aorta and renal arteries (Type II), and 
22 patients (56%) had both aortic arch and thoracoab- 
dominal aortic involvement (Type III). 
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FIG. 3. Postoperative arteriogram (Case 1) showing patent reconstruction 
of both carotid arteries. 


Brachiocephalic Trunk Lesions 


Twenty-nine patients (74%) had involvement of the 
brachiocephalic trunk. Among these patients, there was 
a total of 69 lesions showing the usual multiple involve- 
ment of these sites. 

Five patients had lesions involving all four brachioce- 
phalic trunks (bilateral subclavian and carotid arteries). 
Four patients had lesions in three of the four main trunks. 
Nine patients had two trunks involved, and 19 patients 
had arch vessel involvement limited to only trunk (Table 
1). All lesions were stenotic or occlusive. There were no 
aneurysmal dilatations. 


Aortic Lesions 


Twenty-five patients had involvement of the aorta with 
Takayasu’s disease. Twenty-one of these patients also had 
renal artery involvement. Associated lesions of the aortic 
arch vessels were present in 12 patients, and seven patients 
also had splanchnic vessel lesions. The locations of the 
aortic lesions are summarized in Table 2. Disease of the 
descending thoracic aorta produced stenosis in nine pa- 
tients and an aneurysm in three patients. Suprarenal ab- 
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dominal aortic stenoses were present in three patients, 
and three patients had aortic aneurysms located in this 
region. Seven patients had infrarenal aortic disease that 
presented as aortic stenosis in five patients. 


Renal Artery Lesions 


Twenty-five patients had involvement of 37 renal ar- 
teries by Takayasu’s disease. The disease produced sub- 
total occlusion in 25 vessels and total occlusion in 11 
renal arteries. There were two renal artery aneurysms, 
one of which is included in the 11 total renal occlusions. 


Splanchnic Vessel Lesions 


Nine patients presented 16 lesions of the splanchnic 
vessels. The lesions of the celiac trunk included three ste- 
noses, two total occlusions, and one aneurysmal lesion. 
Eight superior mesenteric arterial lesions were identified. 
They included six total occlusions, one stenosis, and one 
aneurysmal lesion. Finally, inferior mesenteric arterial le- 
sions included one stenosis and one total occlusion. Six 
of these nine patients had involvement of two trunks, and 
three patients had involvement of only one trunk. 





FIG. 4. Preoperative arteriogram (Case 2) showing abdominal aortic 
aneurysm and bilateral severe renal artery stenosis. 
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Fic. 5. Aortic biopsy speci- 
men evidenced chronic-stage 
lesion of Takayasu’s arteritis. 
External part of the aortic 
wall and the adventitia were 
thickened by loose sclerosis 
and inflammatory infiltrates 
(star) disintegrating elastic fi- 
bers. (orcein X 50) 


Limb Artery Lesions 


Three patients had occlusive disease identified in vessels 
below the inguinal ligament. These included occlusions 
of the common femoral, superficial femoral, and popliteal 
artery, respectively. Two lesions were pure stenosis related 
to distal localization of the disease. The lesion of the com- 
mon femoral artery bifurcation, however, was an oblit- 
eration secondary to embolism from an aortic aneurysm. 


Operative Management 


Thirty-three of 39 patients had operative intervention. 
Routine perioperative management of these patients in- 
cluded aggressive attempts to improve blood pressure 
control before operation. In all instances, Swan-Ganz 
catheters were inserted for monitoring of pulmonary ar- 
tery pressures and left heart filling pressures during op- 
eration and for the first 24 hours after operation. Intra- 
venous heparin, 0.5 mg/kg, was routinely administered 
before cross-clamping. Similarly, furosemide, 20 mg, was 
administered intravenously before and after cross-clamp- 
ing for aortic and renal procedures. In addition, in all 
operated patients, arterial wall biopsy was performed for 
histologic assessment. 


Procedures for Lesions of the Brachiocephalic Trunk 


Fourteen patients had correction of 24 lesions of the 
brachiocephalic trunk (Table 3). Multiple prosthetic by- 
passes from the ascending aorta to a total of ten carotid 
arteries, four subclavian arteries, and one axillary artery 
were performed in five patients. Two patients had reim- 
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plantation of the subclavian artery into the side of the 
common carotid artery. Four additional subclavian re- 
vascularizations were performed by carotid-to-subclavian 
bypass. Two patients had carotid-to-brachial artery bypass, 
and one patient had reimplantation of the veretebral artery 
into the side of the carotid artery. 


Aortic and Renal Procedures 


Ten patients had surgery for combined aortic and renal 
artery lesions (Table 4). Aortic procedures included Da- 





FIG. 6. Postoperative arteriogram (Case 2) showing patent aortic and 
bilateral renal artery grafts. 
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FIG. 7. Preoperative arteriogram (Case 3) showing a hypoplastic infrarenal 
aorta, total occlusion of the right renal artery, and stenosis of the left 
renal artery. 


cron bypass grafts from the ascending aorta (5 patients) 
or descending thoracic aorta (2 patients) to the infrarenal 
abdominal aorta. Other aortic procedures included an in- 
frarenal aortobilateral femoral Dacron graft (1 patient), 
aortic endarterectomy (1 patient), and replacement of one 
thoracoabdominal aortic aneurysm (1 patient). Associated 
procedures were performed on 16 renal arteries. These 
included renal artery bypass with either saphenous vein 
(9 grafts) or expanded polytetrafluoroethylene (3 PTFE 
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grafts). Two renal arteries were managed by reimplanta- 
tion and two vessels were treated by thromboendarter- 
ectomy. Four contralateral nephrectomies were performed 
simultaneously. 

Eleven additional patients underwent procedures lim- 
ited to treatment of disease in 12 renal arteries alone (Table 
5). These procedures included eight aortorenal bypasses 
with either PTFE (6 patients) or saphenous vein (2 pa- 
tients). The aortic origin of these grafts was the supraceliac 
abdominal aorta in three patients and the infrarenal ab- 
dominal aorta in five patients. Two additional patients 
had revascularization of the renal arteries by a direct PTFE 
graft from the ascending aorta to the renal artery. The 
revascularization was unilateral in one patient and bilat- 
eral in the other patient. A final renal artery was managed 
by direct aortic reimplantation. Four vessels were unre- 
constructable and required nephrectomy. In three of these 
patients, contralateral renal revascularization was simul- 
taneously performed. 

Peripheral lesions of the limb were only treated in one 
patient. This patient had femoropopliteal bypass for oc- 
clusion of the popliteal artery and associated severe distal 
ischemia. 


Results 


Follow-up evaluations are available for up to 7.5 years 
(mean: 3 years + 7 months) and include clinical exami- 
nation, Doppler ultrasound studies, and angiographic 
evaluations. 

In the 14 patients with surgical management of bra- 
chiocephalic lesions, there were no deaths nor strokes in 


FIG. 8. Right renal artery bi- 
opsy specimen showing 
healed-stage lesion of Taka- 
yasu’s arteritis. Arterial wall 
was thickened by a fibrotic 
process involving the adven- 
titia and the outer portion of 
the media. Some rare mono- 
nuclear cells were noted be- 
tween large bundles of col- 
lagenous material. (HES 
x 150) 


— 
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Fic. 9. Postoperative arteriogram (Case 3) showing bilateral patency of 
renal reconstruction. 


either postoperative or follow-up periods. Twelve patients 
had resolution of their symptoms, whereas two patients 
continued to have upper extremity claudication in relation 
to occlusions of one subclavian and one brachial artery 
reconstruction. The remaining 27 reconstructed brachio- 
cephalic vessels or grafts (93%) have remained patent 
without stenosis. 

In the 15 patients without surgery for lesions of the 
brachiocephalic trunks, three patients had significant 
progression of the disease but have not been submitted 
to intervention. Secondary lesions of the renal arteries 
that required surgical repair developed in one patient. 

There was one death related to the operative procedure 
in the entire study. This occurred in the group of patients 
treated for aortorenal disease. This patient died 2 months 
after operation of complications secondary to infection 
of the graft replacement of a thoracoabdominal aortic 
aneurysm. There were no complications of operative 
management of renal artery lesions. Four patients have 
died during the follow-up period. These include one fatal 
myocardial infarction | year after operation, one sudden 
death 2 years after operation, and one patient who did 
not have surgery but who died of congestive heart failure 
| year after evaluation. A final patient who did not have 


TABLE 1. Lesions of the Brachiocephalic Trunks 


No. of Patients, N = 39 
—— <2 =. eS @ oer onl No. of Lesions 


Unilateral Bilateral N = 69 
Innominate — — 4 
Carotid 4 9 22 
Subclavian 18 9 36 
Vertebral 7 — 7 
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TABLE 2. Lesions of the Aorta 





Total 

Stenosis Obliterations Aneurysms N=25 
Thoracoabdominal 9 — 3 12 
Upper abdominal 3 — 3 6 
Infrarenal 5 2 = 7 





surgery died of a cerebrovascular accident 14 months after 
evaluation. 

The effect of operation on hypertension is summarized 
in Table 6. Eleven patients (52%) were cured of hyper- 
tension (normotensive without medications) and nine 
patients (42%) had significant improvement in the severity 
of hypertension. The one failure was the single operative 
death in the study. 

During the follow-up period, four patients had subse- 
quent evolution of the disease. Recurrent stenosis of the 
renal artery developed in two patients at 6 months and 1 
year later. This led to a subsequent replacement with a 
PTFE graft from the ascending aorta to the renal artery 
in one patient and to a graft from the iliac artery to the 
renal artery and contralateral nephrectomy in the other 
patient. In these two patients the hypertension was finally 
cured, and the revascularizations have remained patent 
during the follow-up period. In one patient who did not 
initially have surgery, subsequent symptomatic and an- 
giographic progression of aortic lesions 3 years later has 
led to the need for bypass from the descending aorta to 
the infrarenal aorta. In one patient who initially had ne- 
phrectomy, lesions of both carotids and the left subclavian 
artery developed 3 years later and the patient required 
revascularization of these three vessels. 


Results of Histologic Assessment 


Microscopic examination of the arterial wall biopsy 
specimens was performed in all 33 patients who had sur- 
gery. Study material consisted of 41 arterial biopsies of 
the brachiocephalic trunk (10 specimens), aorta (15 spec- 
imens), renal arteries (10 specimens), splanchnic arteries 


TABLE 3. Supra-aortic Operative Procedures (14 Patients, 24 Arteries) 


No. of 
Patients 


Multiple prosthetic bypasses from ascending aorta 
2 carotids + 2 subclavians 5 
2 carotids + 1 subclavian 
2 carotids + 1 subclavian 
2 carotids + 1 axillary 
2 carotids 
Reimplantation of the subclavian into the carotid 
Bypass from carotid to subclavian (2 PTFE, 2 veins) 
Bypass from carotid to brachial artery (1 PTFE vein) 
Reimplantation of the vertebral into the carotid 
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TABLE 4, Aortorenal Surgery 


Aortic operative procedures (10 patients) 
Bypass from ascending to abdominal aorta 
Bypass from descending to abdominal aorta 
Bypass from intrarenal aorta 
Aortobirenal endarterectomy 
Crawford 


m oa ma DO UA 


Associated Renal Revascularization (16 arteries) 
Venous graft : 
PTFE prosthesis 
Reimplantation 
Endarterectomy 


NO do GO 


(1 specimen), and peripheral arteries (5 specimens). Spec- 
imens were embedded in paraffin. Serial histologic prep- 
arations were submitted to hematoxylin-eosin-safran 
(HES), Masson’s trichrome, and orcein staining. In all 
instances, the diagnosis of Takayasu’s arteritis was con- 
firmed. , 

Pathologic examination revealed three types of lesions: 
acute-stage, chronic-stage, and healed-stage lesions. Acute- 
_ stage lesions were predominantly cellular and granulom- 
atous. There were large infiltrates of lymphocytes and his- 
tiocytes with some plasmocytes and rare eosinophils. 
These inflammatory cells clustered around newly formed 
capillaries. Giant multinucleated cells were seen in some 
specimens in small numbers. Such infiltrates occurred at 
the junction of the adventitia and the media. In the mus- 
cular arteries, they disrupted the external elastic lamina. 
The internal part'of media and internal elastic membrane 
were well preserved. An example of this stage is seen in 
exempliary Case 1. 

Fibrosis appeared in the chronic-stage lesions and in- 
corporated nerves and vasa vasora of the adventitia. The 
myocytes and elastic fibers in the media showed striking 
disintegration with macrophages and fibroblasts. Ingrowth 
of new capillaries into the media was conspicuous. In some 
areas, giant multinucleated cells and epithelioid cells were 
present, but they rarely dominated the histologic picture. 
Some giant cells phagocytized elastic fibers (Case 2). 

In healed-stage lesions, the fibrotic process involved the 
adventitia and the outer portion of the media. Some rare 


TABLE 5. Renal Revascularization Alone (11 Patients, 12 Arteries) 


PTFE Vein Total 

Aortorenal 

reimplantation — — | 
Aortorenal bypass from . 

infrarenal aorta 3 2 5 
Aortorenal bypass from 

supraceliac aorta 3 me 3 
Aortorenal bypass from i 

ascending aorta 2 (1 bilateral) oem 2 


LAGNEAU, MICHEL, AND VUONG 


Ann. Surg. « February 1987 


TABLE 6. Results on Blood Pressure 


No. of Patients 


%, N=21 
Cured 11 (52%) 
Improved 9 (42%) 
Operative death 1 (5%) 


mononuclear cells were noted between bundles of collag- 
enous material. Obliterative changes in the vasa vasora 
were sometimes noted. The external elastic membrane 
was partially destroyed and replaced by mutilating fibrous 
tissue. The intima was irregularly thickened. The arterial 
lumen was moderately to severely narrowed (Case 3). 

In this study, 22% of patients had acute-stage lesions, 
20% had chronic-stage lesions, and 58% had healed-stage 
lesions. In one patient, acute-stage lesions of renal artery 
were associated with healed-stage lesions elsewhere. 


Discussion 


Takayasu’s disease remains a poorly understood diffuse 
inflammatory disease of the arterial system. Although it 
appears to be endemic in some regions, it is rarely seen 
in others. Curiously, most patients treated in this study 
were Africans. Although the cause of Takayasu’s disease 
is unknown, Sen? should be credited as first underscoring 
its association with a history of tuberculosis. Although 
others have noted this relationship, tuberculosis alone does 
not appear to be the sole cause.’ Others have suggested 
that Takayasu’s disease may be a peculiar late manifes- 
tation of a poorly defined autoimmune disease associated 
with nonspecific inflammatory signs and without specific 
circulating antibody activity. The presence of epithe- 
lioid mononuclear phagocytic cells and lymphocytes in 
the external part of the arterial wall demonstrates the role 
of a granulomatous inflammatory process in Takayasu’s 
arteritis.’ In Takayasu’s arteritis the pathogenetic agent 
of this cellular reaction is unknown and probably is not 
unique. Mycobacteria, however, may be one of the 
pathogenetic agents. Moreover, this type of cellular re- 
action could be visualized as an autoimmune process 
without circulating immune complexes leading to a de- 
struction of the arterial wall. In this case, fibrosis is the 
possible result of this cellular inflammatory process. Fi- 
nally, Tanabe et al.® suggested a possible genetic factor in 
the pathogenesis of aortoarteritis, but in our study we have 
no evidence in support of this theory. 

Rapid progression of the disease and early death appears 
to be a feature of Takayasu’s disease. In this study, 18% 
of patients had dramatic progression of disease within 2 
years of diagnosis and 13% died during the same period. 
This high mortality rate has been seen by others as well 
but appears to be variable. Ishikawa’ reported a 16% mor- 
tality rate, whereas Nakao et al.* reported a 7% mortality 
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rate during the follow-up period. Although prediction of 
rapid progression is difficult, early treatment of the in- 
flammatory process appears to improve prognosis. Nakao 
found that patients with very high erythrocyte sedimen- 
tation rates had a poor prognosis and usually died within 
10 years.* Since the severity and duration of the acute 
inflammatory process may predict the ultimate severity 
of multiple vessel involvement, aggressive medical man- 
agement of the acute syndrome is mandatory. This should 
include corticosteroid therapy and antituberculous treat- 
ment if active tuberculosis is proven. This latter therapy 
is rarely needed in our experience. However, corticosteroid 
therapy is not a specific treatment in mature cellular in- 
flammatory process, and caution should be taken in its 
use when the patient is severely hypertensive. The fluid 
retention associated with this therapy may induce poten- 
tially severe hypertension. 

Although medical management of the acute syndrome 
and delay of operation until the active inflammatory ar- 
teritis has healed is preferable, occasionally a patient may 
require urgent management of neurologic symptoms or 
uncontrolled hypertension. These patients represent high 
risk for operation, but nonoperative treatment leads to a 
greater risk for life. 

Several aspects of Takayasu’s disease deserve comment. 
First, multicentric involvement of the arterial tree is com- 
mon and occurred in 53% of our patients. Second, al- 
though the brachiocephalic trunk is classically considered 
the most frequent site of involvement, aortic and renal 
involvement was more frequent in our study. This trend 
toward more prevalent involvement of the aortic and renal 
sites was also noted by Teoh et al.'° Although pulmonary 


and coronary involvement has also been noted,'!!* few 


patients in our study had angiographic assessment for dis- 
ease in these areas. Other less common sites were seen in 
our group and included lesions of the femoral and pop- 
liteal arteries. Finally, Takayasu’s disease can be clinically 
manifested by embolic phenomena, and the histologic ex- 
amination of vessels is ne only means for confirming this 
rare form of the disease. ! 

| Indications for operation depend on the site and severity 
of involvement by the disease. Surgery for brachiocephalic 
trunk disease is infrequently necessary and is limited to 
the uncommon patient with neurologic symptoms, pa- 
tients with severe upper extremity claudication, and the 
occasional asymptomatic patient with severe bilateral ca- 
rotid artery stenosis or occlusion. Frequently, patients with 
subclavian lesions will have spontaneous improvement 
of arm perfusion through collateral vessels, and operative 
intervention can be withheld. Rarely, subclavian revas- 
cularization is necessary to provide access for accurate 
blood pressure monitoring and appropriate treatment of 
hypertension in the patient with bilateral subclavian oc- 
clusions. Technically, simultaneous correction of multiple 
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lesions is best managed by median sternotomy and in- 
sertion of a Dacron bifurcation graft or PTFE tube from 
the ascending aorta to the respective arch vessels requiring 
revascularization. Occasionally, extra~anatomic bypasses 
may be feasible for brachiocephalic revascularization. 

Operation for aortic aneurysms is required at the time 
of identification regardless of the stage of disease. Although 
surgery can be difficult during the active inflammatory 
stage, development of aneurysmal degeneration of the 
aorta is a marker of extreme activity and is associated 
with very high erythrocyte sedimentation rates in both 
the acute and chronic phase. '* 

Nonaneurysmal aortic and renal artery procedures are 
most commonly required for management of hyperten- 
sion. Although the introduction of converting enzyme in- 
hibitors has decreased the number of patients with un- 
controllable hypertension,'> they may worsen renal failure 
in patients with severe bilateral renal artery occlusions 
and secondary hypertension.'® Obviously, the most com- 
mon cause of hypertension in these patients is renal isch- 
emia, yet other factors also may be important. Ask 
Upmark” suggested that hypertension may be a result of 
loss of aortic wall elasticity in patients with diffuse aortic 
involvement. Other potential causes of hypertension in 
patients without aortic and renal involvement include ce- 
rebral ischemia and involvement of baroreceptors of the 
carotid arteties.'® Since operative intervention for hyper- 
tension frequently requires both aortic and renal artery 
surgery, we have limited such operations to patients who 
do not respond to drug therapy, to patients with compro- 
mised renal function secondary to correctable aortic or 
renovascular disease, to patients with severe lesions in the 
renal artery of a solitary kidney, and to patients with pos- 
itive vein renin assays or depressor responses to converting 
enzyme inhibition. 

The technique of aortic and renal revascularization 
must be individualized. Sińce the proximal abdominal 
aorta and descending thoracic aorta are frequently in- 
volved, this may require extensive bypass procedures. Se- 
lection of the ascending or descending thoracic aorta as 
the site of proximal anastomosis is dependent on the 
proximal extent of disease. Disease limited to the proximal 
abdominal aorta is best managed with a thoracoabdominal 
incision and use of the descending thoracic aorta for 
proximal graft implantation. When disease extends more 
proximally, however, a median sternotomy extension of 
the abdominal incision and use of the ascending aorta for 
graft implantation is preferable. 

Renal revascularization usually requires aortorenal by- 
pass.!? Currently, expanded PTFE grafts are the most fre- 
quently used conduit. Although the saphenous vein has 
been used in some patients, the number of PTFE grafts 
used is increasing in Takayasu’s disease due to the pos- 
sibilities of subsequent dilatation or aneurysmal degen- 


166 


eration of the venous graft in young patients. Since mid- 
abdominal aortic involvement is frequently present, the 
aortorenal graft commonly is implanted from the aortic 
bypass graft. Occasionally, however, it can be implanted 
from the supraceliac abdominal aorta. Uncommonly, 
disease may be limited to a renal artery that can be mo- 
bilized, transected at the level of the poststenotic dilata- 
tion, and directly reimplanted to the aorta without a graft. 
Since the lesion of Takayasu’s disease is predominately 
in the external part of the arterial wall, endarterectomy 
is rarely appropriate for consideration. — 

Finally, involvement of the splanchnic vessels by Ta- 
kayasu’s disease is common. Symptoms and/or signs of 
visceral ischemia, however, are rare. Although two patients 
had mesenteric revascularization in our study, these were 
performed prophylactically early in our experience. Since 
collateral flow to the viscera is usually extensive, we now 
believe that such lesions should be left uncorrected unless 
associated with symptoms of intestinal ischemia. 

In conclusion, patients with Takayasu’s disease present 
challenging clinical problems for the surgeon, both in se- 
lection of appropriate surgical candidates and in the tech- 
nical aspects of intervention. We believe that histologic 
identification of a granulomatous inflammatory process 
or fibrosis of the external part of the arterial wall is required 
before the diagnosis of Takayasu’s disease can be con- 
firmed. Finally, since Takayasu’s disease is characterized 
by progressive involvement of multiple vessels that involve 
vital organs, long-term follow-up and repeat evaluation 
are required to provide the best prognosis for long-term 
survival. 
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The New Standard 


in Surgical Su 
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The GORE-TEX Suture has emerged 
as the new standard for nonabsorbable sur- 
gical sutures. Clinical investigators found that in 
over 1000 varied surgical procedures, the GORE-TEX 
Suture was consistently easier to handle and dependably 
stronger than other commercial sutures. 


In Handling. 

The most obvious difference is in the handling. 
First, there is no package memory. Second, it is pliable 
and responds quickly. Third, knot tying is fast, accurate 
and secure. But the only way for you to really judge 


performance and reliability of the GORE-TEX Suture, 
is for you to TRY IT. 


In Performance. 


With over ten years experience and one million 


implants of GORE-TEX® ePTFE Medical Products 


tures. 







behind us, you can depend on that 
same high quality in the GORE-TEX Suture. 


Just like the GORE-TEX® Vascular Graft, 


the Suture is biocompatible and not subject to in vivo 


degradation. 
Try It. 


Superior handling and proven performance are 
just two of the reasons to use our Suture. The closely 
approximated suture/needle ratio, which helps 
reduce anastomotic bleeding, is another. This can result 
in a savings of valuable OR time, costly coagulants 
and blood. Unsurpassed strength and quality needles 
are even more — : 

But the only sure way for you to TEX the 


GORE-TEX Suture, 
isto TRY IT. 


A BRIEF SUMMARY: GORE-TEX™ SUTURE ePTFE NONABSORBABLE MONOFILAMENT 


DESCRIPTION The GORE-TEX Suture is a nonabsorbable. monofilament 
suture manufactured from polytetrafluoroethylene (PTFE) that has been 
expanded to produce a porous microstructure which is approximately 50% air 
by volume. The porous nature of the GORE-TEX Suture enables it to be 
swaged to needles that closely approximate the diameter of the thread, without 
compromising the strength of the needle attachment. Clinical and laboratory 
testing demonstrates that GORE-TEX Sutures can reduce suture line bleeding. 
The suture is not dyed and does not contain additives 


ACTIONS PTEE is one of the most inert materials known and has been shown 
in clinical trials to elicit minimal tissue reaction. The GORE-TEX Suture is 

not absorbed or subject to weakening by the action of tissue enzymes. It does not 
degrade in the presence of infection 

The internodal spaces permit infiltration of fibroblasts and leukocytes. Tissue 
attaches to and collagen penetrates into the GORE-TEX Suture. This incor- 
porating response may actually reinforce the action of the suture, strengthening 
the surgical closure with time 


INDICATIONS The GORE-TEX Suture is indicated for use in all rypes of soft 
tissue approximation, including use in cardiovascular surgery but not in 
ophthalmic surgery, microsurgery, and neural tissue. It is recommended for use 
where reduced suture line bleeding during cardiovascular anastomotic pro- 





CONTRAINDICATIONS There are no known contraindications 


WARNINGS The safety and effectiveness of this suture in neural, micro- 
surgical, and ophthalmic applications has not been established 

Tissue invasion of the GORE-TEX Suture can result in attachment of the 
suture to the tissue it penetrates. Such attachment may make removal of the 
GORE-TEX Suture difficult 


Do not resterilize using radiation or steam 


PRECAUTIONS Misuse of this suture, like any other suture, can result in 
severe injury or death to the patient. As with any suture, care should be taken 
to avoid damage when handling. Avoid crushing or crimping the suture with 


surgical instruments or exposing the suture to sharp edges. In order to minimize 


needle damage, do not drive the needle from the channel where the suture 


is attached CREATIVE TECHNOLOGIES 
WORLDWIDE 





Knot security requires standard surgical rechnique of flat and square 

ties with additional throws as indicated by surgical circumstances and the 
experience of the surgeon. When the GORE-TEX Suture is properly tensioned 
and formed, standard surgical knotting techniques will produce a secure knot 


GORE-TEX is a trademark of 
ADVERSE REACTIONS None reported 


WL. Gore & Associates, Inc 
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fact: 

Excellent Clinical Results in 
Intra-abdominal Infections* 
Compared with Mefoxin* 
(cefoxitin/MSD) 


Cefizox® 
Lou et al. (ceftizoxime) 
cefoxitin 


Clinical response was based upon subjective evaluation by the investigator; 
no differentiation between cure and improvement was made. 


fact: 
Enteric Microflora Profile 
Superior to Mefoxin* 


Enteric Pathogens+ Mefoxin* 
MIC,, MIC 
Refs. | Organisms (No. of strains) (mcg./ml.) (mcg. /rr 


ml.) 
Escherichia coli (40) 6.3 
Klebsiella pneumoniae (32) 
Enterobacter aerogenes (16) 
Proteus (indole + ) (26) 
Serratia marcescens (32) 
Providencia rettgeri 
Bacteroides fragilis (55) 





Satisfactory 
Response 
(No. of cases) 










100% (48/48) 
98% (60/61) 






























*Due to susceptible strains of indicated organisms. 

t/n vitro activity does not necessarily imply in vivo effectiveness. 

1. Lou, MA, et al.: Comparative evaluation of ceftizoxime and cefoxitin in the 
treatment of intraabdominal infections, 14th Internat. Congr. Chemother., 

June 1985, Kyoto, Japan, pp. 2378-2379. 

2. Fu, KP., and Neu, H.C.: Antibacterial activity of ceftizoxime, a 3-lactamase-stable 
cephalosporin, Antimicrob. Agents Chemother. 17:583-590, Apr. 1980. 

3. Thomsberry, C.: Review of in vitro activity of third-generation cephalosporins and 
other newer beta-lactam antibiotics against clinically important bacteria, Am. J. 
Med. 79: (Suppl. A) 14-20, Aug. 1985. 

4. Aldridge, KE., et al.: Comparison of the activities of penicillin G and new £8- 


lactam antibiotics against clinical isolates of Bacteroides species, Antimicrob. 
Agents Chemother. 26:410-413, Sept. 1984. 





fact: 
Lower Cost of Therapy 


than Mefoxin* 


Preparation and 
Administration 
Cost per Day+ 


Total Cost of Therapy 
per 7 Days of Treatment 


$448 to $301 | $469 to $350 


$21 to $49 


Savings with CEFIZOX® 


* Price quoted = wholesaler's price + 5%. 
+ Rounded to the nearest dollar. 
ł Estimated @ $3/dose. 


e Offers b.i.d. dosing for all but 
life-threatening infections 


e Outstanding mixed aerobic/ 
anaerobic coverage 


e Excellent safety profile 


e Lower cost of therapy than 
Mefoxin’ 





è brand of sterile 


ceftizoxime Sodium 


Manufactured for 


36A 





Cefizox 


brand of 


sterile ceftizoxime sodium 
and ceftizoxime sodium injection 


Before prescribing, see complete prescribing information in SK&F literature or PDR, The 
following is a brief summary. 


INDICATIONS 
‘Cefizox is indicated in the treatment of infections due to susceptible strains of the micro- 
organisms listed below: 


LOWER RESPIRATORY TRACT INFECTIONS caused by Streptococcus sp. including S 
pneumoniae (formerly D. pneumoniae), but excluding enterococci; Klebsiella sp; Proteus mir- 
abilis; Escherichia coli: Haemophilus influenzae including ampicillin-resistant strains; Staphy- 
lococcus aureus (penicillinase and nonpenicillinase producing); Serratia sp; Enterobacter sp.; 
and Bacteroides sp. 


URINARY TRACT INFECTIONS caused by Staphylococcus aureus (penicillinase and non- 
penicillinase producing); Escherichia coli: Pseudomonas sp. includir g Ps. aeruginosa; Proteus 
mirabilis; P vulgaris; Providencia rettgeri (formerly Proteus rettgeri) and Morganella morganii 
(formerly Proteus morganii); Klebsiella sp.; Serratia sp. including S. marcescens; Enterobacter sp. 
GONORRHEA. Uncomplicated cervical and urethral gonorrhea caused by Neisseria gonorrhoeae. 


INTRA-ABDOMINAL INFECTIONS caused by Escherichia coli: Staphylococcus epidermidis; 
Streptococcus sp. (excluding enterococci); Enterobacter sp.; Klebsiella sp. Bacteroides sp. 
including B. fragilis; and anaerobic cocci, including Peptococcus sp. and Peptostreptococcus sp. 
SEPTICEMIA caused by Streptococcus sp. including S pneumoniae (formerly D. pneumoniae), 
but excluding enterococci; Staphylococcus aureus (penicillinase anc nonpenicillinase produc- 
ing); Escherichia coli: Bacteroides sp. including B. fragilis; Klebsiella sp.; and Serratia sp. 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staphylococcus aureus (penicillinase 
and nonpericillinase producing); Staphylococcus epidermidis; Escherichia coli; Klebsiella 

sp.; Streptococcus sp. including Streptococcus pyogenes (group A betz-hemolytic), but excluding 
enterococci; Proteus mirabilis; Serratia sp.; Enterobacter sp.; Bacteroides sp. including B. 
fragilis; and anaerobic cocci, including Peptococcus sp. and Peptostreptococcus sp. 


BONE AND JOINT INFECTIONS caused by Staphylococcus aureus (penicillinase and non- 
penicillinase producing); Streptococcus sp. (excluding enterococci); Prateus mirabilis; Bacteroides 
sp.; and anaerobic cocci, including Peptococcus sp. and Peptostreptococcus sp. 

MENINGITIS caused by Haemophilus influenzae. ‘Cefizox’ has also been used successfully 

in the treatment of a limited number of pediatric and adult cases of meningitis caused by mie 
tococcus pneumoniae. 


‘Cefizox’ has been effective in the treatment of seriously ill, compromised patients, including 
those who were debilitated, immunosuppressed or neutropenic. 

Many infections caused by aerobic gram-negative organisms and by mixtures of organisms 
resistant to other cephalosporins, aminoglycosides, or penicillins respond to treatment with 
‘Cefizox’. 


Because of the serious nature of some urinary tract infections due to Ps. aeruginosa and 
because many strains of Pseudomonas species are only moderately susceptible to ‘Cefizox’, higher 
dosage is recommended. Other therapy should be instituted if the response is not prompt. 


Susceptibility studies on specimens obtained prior to therapy should be used to determine the 
response of causative organisms to ‘Cefizox’. Therapy with ‘Cefizox’ may be initiated pending results 
of the studies; however, treatment should be adjusted according to study findings. In serious 
infections ‘Cefizox’ has been used concomitantly with aminoglycosides (see Precautions). Before 
using ‘Cefizox’ concomitantly with other antibiotics, the prescribing information for those 
agents should be reviewed for contraindications, warnings, precautions and adverse reactions. 
Renal function should be carefully monitored. 


CONTRAINDICATIONS 

‘Cefizox’ is contraindicated in persons who have shown hypersensitivity to cephalosporin 
antibiotics. 

WARNINGS 

BEFORE THERAPY WITH ‘CEFIZOX IS INSTITUTED, CAREFUL INQUIRY SHOULD 

BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. 
THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE PA- 
TIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT 
WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 


Pszudomembranous colitis has been reported with the use of cephalosporins (and other 
broad-spectrum antibiotics); therefore, itis important to consider its diagnasis in patients who 
developed diarrhea in association with antibiotic use. Treatment with broad-spectrum antibiotics 
alters normal flora of the colon and may permit overgrowth of Clostridia. Studies indicate a 
toxin produced by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the toxin in vifo. Mild cases of 
colitis may respond to drug discontinuance alone. Moderate to severe cases should be managed 
with fluid, electrolyte and protein supplementation as indicated. When the colitis is not relieved 
by drug discontinuance or when it is severe, oral vancomycin is the treatment of choice for anti- 
biotic-associated pseudomembranous colitis produced by C difficile. Other causes of colitis 
shauld also be considered. 


PRECAUTIONS 
General: As with all broad-spectrum amie ‘Cefizox’ should be prescribed with caution in 
individuals with a history of gastrointestinal disease, particularly colitis. 


Although ‘Cefizox’ has not been shown to produce an alteration in renal function, renal status 
shauld be evaluated, especially in seriously ill patients receiving maximum dese therapy. As 
with any antibiotic, prolonged use may result in overgrowth of nonsusceptible organisms. Care- 
ful observation is essential; appropriate measures should be taken if superinfection occurs. 


Drug Interactions: Although the occurrence has not been reported with ‘Cefizox! nephrotox- 
icity has been reported following concomitant administration of other cephalosporins and 
aminoglycosides. 

Pregnancy: (Category B.) Reproduction studies have been performed in rats and rabbits and 
hav2 revealed no evidence of impaired fertility or harm to the fetus due to ‘Cefizox’. There are, 
however, no adequate and well-controlled studies in pregnant women. Because animal reproduc- 
tior studies are not always predictive of human response, this drug should be used during 
pregnancy only if clearly needed. 


Labor and Delivery: Safety of ‘Cefizox’ use during labor and delivery has not been established. 


Nursing Mothers: ‘Cefizox’ is excreted in human milk in low concentrations. Caution should be 
exercised when ‘Cefizow’ is administered to a nursing woman. 

Infants and Children: Safety and efficacy in infants from birth to six months of age have not been 
established. In children six months of age and older, treatment with ‘Cefizox’ has been associated 
with transient elevated levels of eosinophils, SGOT, SGPT and CPK (creatine phosphokinase). 
The CPK elevation may be related to I.M. administration. 


ADVERSE REACTIONS 

Ceftizoxime is generally well tolerated; the most frequent adverse reactions (greater than 1%, but 
less than 5%) are: Hypersensitivity—Rash, pruritus, fever. Hepatic—Transient elevation in SGOT, 
SGPT and alkaline phosphatase. Hematologic—Transient eosinophilia, thrombocytosis. 

Some individuals have developed a positive Coombs test. Local—Injection site—Burning, 
cellulitis, phlebitis with I.V. administration, pain, induration, tenderness, paresthesia. 


Less frequent adverse reactions (/ess than 1%) are: Hypersensitivity--Numbness has been 
reported rarely. Hepatic—Elevation of bilirubin has been reported rarely. Renaf—Transient eleva- 
tions of BUN and creatinine have been occasionally observed with ceftizoxime. Hematologic— 
Anemia, leukopenia, neutropenia and thrombocytopenia have been reported rarely. 
Genifourinary—Vaginitis has rarely occurred. Gastrointestinal—Diarrhea; nausea and vomiting 
have been reported occasionally. Symptoms of pseudomembranous colitis can appear during 
or after antibiotic treatment. (See Warnings.) 


‘HOW SUPPLIED 


Cefizox (sterile ceftizoxime sodium, FSK) is supplied in vials equivalent to 1 gram or 2 grams of 
ceftizoxime; in “Piggyback” Vials for I.V. admixture equivalent to 1 gram or 2 grams of ceftizoxime. 
Cefizox (ceftizoxime sodium injection, FSK) as a frozen, sterile, nonpyrcgenic solution in 
plastic containers—supplied in 50 ml. single-dose containers equivalent to 1 gram or 2 grams of 
ceftizoxime, in 5% Dextrose (D5W). Do not store above -20°C. 

‘Cefizox’ supplied as a frozen, sterile, nonpyrogenic solution in plastic containers is manufactured 
for Fujisawa SmithKline Corporation by Travenol Laboratories, Inc., Deerfield, IL 60015. 
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© Smith Kline &French Leboratories, 1987 
Division of SmithKiine Beckman Corporation 


Manufactured for 

Fujisawa SmithKline Corporation 
Distributed by 

SK&F Laboratories 

Division of SmithKline Beckman Corp. 
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The piercing pain 

and discomfort of swollen 
hemorrhoids. Now, fast relief 
through the triple action 

of Corticaine® Cream: 


|] Dibucaine to relieve pain 
A powertul topical anesthetic that promptly 
blunts piercing pain 

|] Hydrocortisone to reduce inflammation 
Shrinks swollen hemorrhoidal tissue and exerts 
effective antipruritic action to relieve itching 


_| Menthol for a soothing, cooling effect 
Cooling action rapidly alleviates the burning 
sensation 


i CORTICAINE 


hydroc ortisone By: tate 0.5 
M2 dibuc 
Please see next page for a brief summary 


of Prescribing Information. R only, for effective or of hemorrhoids symptoms 








ORTICAINE 


CREAM ora siccisear tesa 05% 


R ONLY FOR EFFECTIVE 
RELIEF OF HEMORRHOIDAL 
SYMPTOMS 


BRIEF SUMMARY 
OF PRODUCT INFORMATION 


CORTICAINE® Cream 
(hydrocortisone acetate and dibucaine) 


INDICATIONS AND USAGE: CORTICAINE Cream is indicated 
for the relief of the inflammatory manifestations of cortico- 
steroid-responsive dermatosis. When combined with other 
recognized therapeutic measures, it is recommended for 
the symptomatic relief of itching, pain, and irritation of 
certain anorectal, anogenital, and dermatological condi- 
tions. On the skin, it offers symptomatic relief in atopic 
dermatitis, sumac or ivy dermatitis, mild sunburn, minor 
burns, insect bites, prickly heat, eczema, post-anal sur- 
gery, diaper rash, and intertrigo. When introduced into the 
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Be prepared, Doctor. More patients 
will be asking about colorectal cancer. 
According to a survey* conducted by the 
American Cancer Society, many people 
would like to receive more information 
about colorectal cancer, and 83% said 
they would want to be checked for it. 
Further, they are learning that this cancer 
can be detected before symptoms appear. 
The present cure rate is 44%. The cure 
rate could be as high as 75%, with early 
detection and appropriate management. 

For asymptomatic persons the Society 
recommends annual digital rectal exam- 
ination at age 40 and over; at age 50 and 
over, an annual stool blood test, as well as 
sigmoidoscopy every three to five years, 
following two initial annual negative 
sigmoidoscopies. 

We're here to help. You can reach us at 
your local American Cancer Society office 
or write to our Professional Education 
Department at National Headquarters, 

90 Park Avenue, New York, NY. 10016. 
Ask about the Society's Colorectal Check 
program of professional and public 
education for the early detection of 
colorectal cancer. 


AMERICAN 
s? CANCER 
$ SOCIETY 


*“Cancer of the Colon and Rectum: Summary of Public 
Attitude Survey, Ca 33:359-365, 1983 (Nov.-Dec. ). 





The Evolution of Morphologic and Biomechanical 
Changes in Reversed and In-situ Vein Grafts 





RICHARD P. CAMBRIA, M.D. 
JOSEPH MEGERMAN, PH.D. 


A comparative study of experimental reversed (RV) and in-situ 
(INS) vein grafts with respect to the evolution of morphologic 
and compliance characteristics was done in a canine model. In 
addition, the compliance characteristics in a series of human 
INS vein grafts were recorded as a function of time after oper- 
ation. At 6 months after implantation, all experimental grafts 
displayed well-developed intimal hyperplasia. There was no sig- 
nificant difference in either absolute intimal thickness (INS 0.133 
+ 0.09 mm ys. RV 0.085 + 0.06 mm; NS) nor in the percentage 
of the total wall thickness occupied by the intima when experi- 
mental INS grafts were compared with RV grafts after 6 months. 
Similarly, compliance values of INS and RV vein grafts were 
similar at all time intervals examined up to 6 months after op- 
eration. Thirty-three human INS vein grafts had a mean com- 
pliance value of 1.74 + 0.72 (percent radial changes per mmHg 
X 10°?) at a median postoperative interval of 14 weeks. This 
value did not differ significantly from those measured in the INS 
vein grafts. Although all vein grafts examined retained their na- 
tive viscoelastic properties, this study suggests that functioning 
human INS vein grafts are less compliant than previously sus- 
pected on the basis of prior ex-vivo and clinical studies of RV 
saphenous vein grafts. The purported clinical superiority of the 
INS vein graft cannot be explained on the basis of superior bio- 
mechanical performance or failure to develop intimal hyperplasia. 


saphenous vein as an in-situ conduit for infrain- 
guinal arterial reconstruction has been reported 
from a number of institutions.'*? Although the exact 
mechanism of this apparent superiority remains un- 
known, use of the in-situ (INS) vein grafts is accompanied 
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. by relative preservation of endothelial structure and func- 


tion in the immediate postoperative period.*° This may 
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provide a less thrombogenic flow surface during the first 
month after operation wherein a disproportionate number 
of vein graft failures occur. Furthermore, the development 
of vein graft intimal hyperplasia, an important cause of 
graft failure in the first year after operation, may be elim- 
inated due to the decreased vein trauma coincident with 
use of the INS technique. 

Another potential advantage of the INS technique is 
superior hemodynamic performance. This may be a 
function of both size matching at the anastomoses and 
preservation of the native viscoelastic properties of the 
vein graft. The latter is theoretically possible because the 
vasa vasorum of INS grafts remains intact, thus avoiding 
ischemia in the tunica media of the vein graft. Medial 
fibrosis is a frequently described histologic change in grafts 
prepared with the harvested and reversed technique.° 

Vein graft failure is appreciable during the first year 
after operation. Clinical data have suggested that patency 
rates for INS grafts continue to diverge significantly in 
this time interval when compared with historic, harvested 
and reversed vein graft controls.'? Therefore, an appre- 
ciation of the comparative morphologic and biomechan- 
ical natural history of reversed (RV) versus INS grafts 
may provide an explanation for this observation. 

The current report is an extension of earlier studies 
wherein immediate postoperative endothelial structural 
and functional changes were compared in a series of ca- 
nine INS and RV vein grafts.* In the current study, the 
evolution of morphologic and compliance characteristics 
in a similar model of experimental vein grafts is reported. 
In addition, we report compliance characteristics in a se- 
ries of human INS vein grafts. 
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Materials and Methods — 
Experimental Preparation 


The experimental model for canine INS and RV vein 
grafts has been previously described.’ Briefly, paired ca- 
rotid and femoral artery grafts were inserted in a series of 
mongrel dogs, using the external jugular vein in the neck 
and the common femoral vein in the leg. The dog’s right 
carotid and femoral arteries were grafted with an INS 
technique wherein the bulk of the vein graft was not dis- 
sected. Valve fracture was achieved by the retrograde val- 
vulotome method. The left carotid and femoral arteries 
were grafted with an atraumatic harvested and reversed 
technique. The RV grafts were minimally flushed with 
lactated Ringer’s solution (room temperature), but never 
hydrostatically distended nor stored in any solution before 
immediate implantation. Anastomotic technique in all 
animals was end-to-side using running sutures of 7.0 Pro- 
lene. The intervening arterial segments were ligated and 
excised. 


Specimen Harvesting 


Pairs of grafts were excised at 2 and 24 hours, 1 and 2 
weeks, and 3-6 months after operation by a perfusion 
fixation technique. This technique involved exposure of 
the native arteries proximal and distal to the anastomoses 
and cannulation of these vessels with round-tipped nee- 
dles. The downstream neédle was connected to a dome- 
type transducer (Gould, Oxnard, CA) to record fixative 
perfusion pressure, which never exceeded 100 mmHg. All 
grafts were perfuse fixed in 2.5% gluteraldehyde buffered 
with 0.1 M sodium cacodylate (pH 7.4) for 20 minutes 
at room temperature. Grafts were subsequently stored in 
0.1 M sodium cacodylate buffer at 4 C until processing 
for light or electron microscopy. Specimens for light mi- 
croscopy were subsequently stained with hematoxylin and 
eosin, and a modified elastic tissue stain. 


Compliance Measurements 


Compliance, the percentage of radial change per unit 
pressure, was calculated according to the formula: com- 
pliance (C) = AD/(D- AP); where AD = the dynamic 
change in diameter of the vessel; D = the diameter of the 
vessel in diastole and AP = the arterial pulse pressure. 
Compliance is expressed in this study in units of percent 
radial change per mmHg X 107°. Arterial blood pressure 
determinations were made with intra-arterial (axillary) 
catheters and dome-type transducers. Compliance mea- 
surements were made with the phase-locked echo-tracking 
system described by Hokanson et al.’ and used by us.® 
This device uses an M-mode ultrasound probe coupled 
to the skin with acoustic gel. M-mode ultrasound signals 
corresponding to the anterior and posterior wall of the 
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pulsating graft are located by the operator. Two electronic 
tracking gates are then assigned to the ultrasound signals, 
and the dynamic motion of these tracking gates develops 
an analogue output proportional to the distance between 
the pulsating anterior and posterior walls of the graft. The 
output is recorded in phasic form on a standard strip chart 
recorder. The diameter signal was calibrated using a mi- 
crometer-positioned surface to generate ultrasonic echoes; 
AD was calibrated using a parallel signal obtained with 
the cantilever transducer’? when measuring diameter 

changes in canine artery mounted in a pulsatile mock © 
loop. Diastolic vessel diameter is obtained as a digital 
readout. The instrument uses a 5-mHz transducer that 
has an effective penetration range of 3 cm. The probe is 
situated and maneuvered along the pulsating graft by 
means of a rigid x-y positioner. To negate motion and 
respiratory variation artifacts, animals were routinely 
placed under general anesthesia before compliance meas- 
urements. Compliance of the vein grafts was measured at 
up to six sités, spaced 1 cm apart, depending on the quality 
of the ultrasonic echo. In addition, when possible, com- 
pliance of the adjacent proximal artery was similarly ob- 
tained. Sequential compliance determinations were made 
after wounds had been closed at surgery and at intervals 
thereafter up to and including 6 months after operation. 


Determination of Intimal and Medial Thickness in Ex- 
perimental Grafts 


The current study was specifically designed to delineate 
chronic changes in vein wall morphology. Therefore, a 
series of animals was killed 6 months after operation. 
Grafts in these animals were prepared by the perfusion 
fixation technique noted above, and elastic tissue stain 
was used in specimens for quantitative determination of 
intimal hyperplasia. Intima was defined as any material 
on the luminal side of the internal elastic lamina, and 
media was defined as that area between the internal elastic 
lamina and the junction of the external elastic lamina 
with the loose areolar tissue of the adventitia. All slides 
were independently reviewed by an experienced cardio- 
vascular pathologist to verify assessment of intima and 
media areas. Specimens for microscopy were taken from 
the grafts’ midsection that, in the case of INS grafts, had 
never previously been dissected or manipulated. Three 
separate sections of each graft were processed for histologic 


' examination and subsequently analyzed using a quanti- 


tative planimetric technique for determination of graft 
media and intima thickness. Suitable slides from each of 
the three sampled areas were mounted in a projecting 
microscope system wherein tracings of the entire media 
and intima in three different high power (X40) fields per 


~ slide could be made. The area of the intima and media 


on the tracings was then quantified using a sonic two- 
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dimensional digitizer (Scientific Accessory Corporation, 
Southport, CT). Since the areas of a predetermined length 
(10 cm in the projection system) of intima and media 
were known from the digitizer readout, an average thick- 


= ness for intima and media could be calculated. Actual 


intima and media thickness was then determined by al- 
lowance for magnification in the projection system, which 
was calculated using a calibrated grid on the microscope 
stage. A total of nine determinations of mean intima and 
media thickness per graft were made. | 


Clinical Series 


A series of 33 human INS femoral popliteal and femoral 
tibial bypass grafts was available for compliance meas- 
urements. These patients represented a consecutive series 
of outflow reconstructions performed by two surgeons in 
one hospital. No patient was excluded because of vein 
_ graft size or quality. The only inclusion criteria was the 
` patients’ willingness to return for sequential measure- 
ments. The operative technique was identical in all pa- 
tients. The entire vein was exposed in each patient, and 
valve fracture was achieved by the prograde scissors 
method in the upper leg and by use of the retrograde 
valvulotome in the lower two thirds of the vein graft. The 
proximal anastomosis was generally performed first, al- 
though frequently, anastomoses were performed simul- 
taneously. Because of the necessity to allow wounds to 
heal, most patients were not studied earlier than 2 weeks 
after operation. Compliance measurements were again 
made using the phased-locked ultrasound device described 
above. Measurements were taken at several different lo- 
cations (range: 1-8) over the graft in the thigh, and the 
mean diastolic diameter and dynamic diameter change 
-= were recorded for calculation of the compliance value. 
Position of the ultrasound probe was recorded as distance 
from the top of the surgical incision to ensure consistency 
in repetitive examinations, The precise intervals for repeat 
studies varied according to the vagaries of patient return 
for follow-up examinations. Determination of pulse pres- 
sure was made by standard blood pressure determinations 
in both arms, with the higher value being used. This pro- 
tocol closely resembles that used in an earlier study of 
RV saphenous vein grafts.'° A total of 33 patients were 
studied and sequential determinations were available in 
ten patients. 


Statistical Analysis 


Statistical analysis on paired determinations (within a 


a given anatomic location) in the experimental material was 


by means of Student’s t-test where appropriate, or by two- 
way ANOVA with the dog (random variable), graft type 
and anatomic location as fixed factors in a fully balanced 
design. Compliance data in the study were analyzed using 
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analysis of variance (general linear model, SAS Institute, 
Inc., Carrie, NC). | 


Results 


Originally, grafts were placed in 25 dogs, four of which 
died before any graft harvest. The remainder were har- 
vested at different intervals (many of these were reported 
in earlier studies) such that three animals were available 
for histologic evaluation of intimal hyperplasia at 6 
months after operation. A single INS graft occluded 
sometime between 3 and 6 months after operation. 
Therefore, five INS and six RV grafts were evaluable at 
6 months after operation. 


Early Postoperative Morphology 


Grafts harvested at 24 hours and | week after implan- 
tation were examined under light microscopy to note 
subintimal events. Both RV and INS grafts displayed sub- 
intimal infiltration of inflammatory cells at 24 hours after 
operation (Fig. 1A). This finding was not universal and 
could not be related to the technique of vein grafting. By 
| week after operation, the inflammatory infiltrate had 
largely subsided, but subintimal edema and scattered de- 
bris-ladened macrophages persisted (Fig. 1B). These 
changes were noted to occur even in the presence of an 
intact endothelial monolayer (Figs. 1A and 1B). 


Vein Wall Thickness 


All grafts examined at 6 months displayed well-devel- 
oped intimal hyperplasia. Vein grafts in the carotid po- 
sition wherein the external jugular vein was used appeared 
to have thinner intimal and medial layers than their fem- 
oral counterparts (intima: 0.072 + 0.04 mm ys. 0.135 
+ 0.09 mm; media: 0.172 + 0.05 mm vs. 0.224 + 0.09 
mm), but these differences were not significant. There was 
no significant difference in either intimal or medial thick- 
ness between RV and INS grafts, although the extent of 
intimal hyperplasia, as evidenced by the percentage of 
total wall thickness contributed by the intima, varied from 
animal to animal (Table 1). 


Compliance 


Experimental Study 


Compliance data for the experimental grafts were col- 
lected at surgery and thereafter at 1-, 7-, and 14-day in- 
tervals in the early postoperative period. Thereafter, data 
were gathered at 6 weeks, 3, and 6 months. Results are 
displayed in Figure 2. RV grafts were more compliant, 
on the average, in the immediate postoperative period, 
but differences were not statistically significant. After 2 
weeks, average compliance values became stable. with 
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FIG. 1A. Optimally prepared 
RV graft at 24 hours after 
operation. Note subintimal 
acute inflammatory cell in- 
filtrate (arrow) and intact en- 
dothelial cell monolayer 
(double arrow) (x400). 





similar values seen in RV and INS grafts. However, vessel- tween dog, anatomic location, and type of graft was highly 
to-vessel variability was high, such that substantial differ- significant, p < 0.001). 

ences (positive and negative) between paired RV and INS Arterial compliance was more difficult to characterize, 
grafts were seen randomly (the three-way interaction be- as compliance tended to be inconsistent with anatomic 


FIG. 1B. INS graft 1 week af- 
ter operation. Note residual 
subintimal edema and debris- 
ladened macrophage (arrow). 
Overlying endothelial mono- 
layer is intact (double arrow) 
(x400). 
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TABLE 1. Vein Graft Thickness* 


In-situ (N = 6) Reversed (N = 5) 

Absolute thickness (mm) 

Intima 0.133 + 0.09 0.085 + 0.06 

Media 0.212 + 0.09 0.191 + 0.08 
Intimal fraction (%) 

Dog 21 21.6 +0.6 20.1 +3.0 

Dog 22 33.7 +40.1 39.9 +43.7 

Dog 25 33.9 + 8.6 37.4 


* Mean + SD in mm at 6 months after operation. 


location. Of 61 vessels in which at least three measure- 
ments were available, a positive correlation between 
compliance and distance from the proximal anastomosis 
was found in 30 vessels (r > 0.75; r > 0.9 in 20 vessels). 
Based on the average of measured values for each artery, 
graft and arterial compliance were not correlated (p > 0.2). 
Thus, values measured in the graft were not influenced 
by those of the artery. 


Clinical Series 


Compliance data obtained on INS grafts in patients are 
displayed in Figure 3 and summarized in Table 2. A total 
of 63 studies in 33 patients (at 1-7 different postoperative 
times with 3.5 + 1.4 sites sampled per time) at a median 
postoperative interval of 14 weeks (range: 1—140 weeks) 
were obtained. The mean blood pressure (diastolic + one- 
third pulse pressure) at the time of measurement was 108.2 
+ 16.1 mmHg. Mean diastolic diameter was 5.6 + 1.1 
mm with a mean dynamic diameter change of 0.07 + 0.03 
mm with each arterial pulsation. The majority of patients 
were noted to have C values in the 1.0-2.5 range with a 
mean value of 1.74 + 0.72. There was no significant effect 
on compliance as a function of time (Fig. 3) after operation 
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FIG. 2. Compliance of experimental RV and INS vein grafts as a function 
of time after operation. 


(p > 0.20). When the ten patients, in whom at least three 
sequential compliance determinations were available, 
were analyzed separately, a trend towards decreasing C 
with time was noted, yet the trend did not achieve sig- 
nificance (p > 0.12). In addition, to test the validity of 
this technique in patients, a compliance/pressure curve 
was generated for these ten patients. As can be seen in 
Figure 4, the expected decrease in compliance with in- 
creasing pressure was noted, and this variation was sig- 
nificant at the p < 0.01 level. 


Discussion 


In previous studies designed to compare morphologic 
characteristics of experimental RV and INS vein grafts, 
we demonstrated that endothelial preservation on INS 
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TABLE 2. Summary of Vein Graft Data* 


CAMBRIA AND OTHERS 


In-situ Reversedt 
Number of patients 33 19 
Age of patients (yrs) 68.8 + 8.7 59.7+9.8 
(40-83) (35-75) 
Number of grafts 33 20 
Age of grafts (weeks) 25.1 +29.5 134+ 150 
(1-140) (1-456) 
Mean blood pressure (mmHg) 108.2 + 16.1 106.5 + 12.2 
(78-150) (83-123) 
Pulse pressure (mmHg) 74.5 + 20.4 69.5 + 18.8 
(40-150) (39-96) 
Diameter (mm) 5621.1 6.1+0.9 
(3.3-9.9) (4.4-8.6) 
AD (mm) 0.07 + 0.03 0.14+0.05 
(0.02-0.21) (0.06-0.27) 
C (% change/mmHg) 1.74+0.72 3.40 + 1.69 
(0.55-4.76) (1.32-8.46) 


* Mean + SD. 
+ Adapted from Lye et al.'° 


grafts exceeded that seen in even the most gently handled 
harvested and RV grafts.* Bush and co-workers provided 
corroborative functional data when they noted superior 
prostacyclin production on INS vein grafts in a similar 
model.? However, these observations were limited to the 
immediate postoperative period, whereas clinical material 
suggests that improved patency rates for INS grafts are a 
phenomenon seen over the first year after operation.!! 
Thus, an investigation of those causes of vein graft attrition 
important during this time interval is appropriate. Graft 
failure in this “intermediate” (30 day 18 months) interval 
has generally been ascribed to intrinsic vein graft lesions, 
typically intimal hyperplasia. !? 

Earlier studies by Brody et al., and those in our labo- 
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ratory, suggested that an INS technique would not elim- 
inate intimal hyperplasia.'*'* Yet, it has recently been 
stated that intimal hyperplasia does not occur with use of 
the INS technique.'> Although the cause of this lesion is 
unknown, several investigators have postulated that the 
extent of intimal hyperplasia is proportional to the degree 
of implantation trauma.’° This seems intuitively correct, 
as most would agree that intimal proliferative lesions in 
vascular tissues represent a response to injury phenom- 
enon, an observation substantiated by abundant litera- 
ture.®!>13 Yet, the current studies indicate that, in both 
a qualitative and quantitative fashion, intimal hyperplasia 
is similar in optimally handled RV and INS vein grafts. 
It must be emphasized that sections for determination of 
intimal and medial thickness on INS grafts were taken in 
regions of the graft that were never surgically manipulated. 
This preparation thus isolated the effects of arterial he- 
modynamics on the INS graft and implies that this factor 
alone is sufficient to initiate the evolution of intimal hy- 
perplasia. Similarly, as noted in our earlier studies* and 
confirmed in more recent work by Bush et al.,!’ arterial 
flow and pressure dynamics are sufficient to cause a degree 
of endothelial denudation on experimental vein grafts as 
observed by scanning electron microscopy. Several in- 
vestigators have recently emphasized the similarity of 
structural and mechanical adaptation of experimental vein 
grafts, irrespective of the technique of implantation, 18-20 
suggesting that arterial hemodynamics dominate such ad- 
aptation. 

Furthermore, observations presented herein (Fig. 1) 
suggest that gross endothelial denudation is not a prereq- 
uisite for the development of intimal hyperplasia. Rather, 
the nature of the injury mediated by arterial hemody- 
namics may be more subtle, consisting, in part, of sub- 
endothelial infiltration of inflammatory cells. Indeed, 
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curve generated for 10 pa- 
tients with sequential deter- 
minations of INS vein graft 
compliance. A significant 
variation with arterial pres- 
sure is demonstrated. 
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previous studies have emphasized the ability of cells in 
the granulocyte series, particularly monocytes, to damage 
endothelium and elaborate growth factors, which in turn 
initiate proliferation of vascular smooth muscle cells,?!?? 
These proliferating myointimal cells and their secretory 
products are the essence of intimal hyperplasia. 

It is likely that the discrepancies among these studies 
and those of Buckbinder et al.!° can be related to inter- 
pretation of histologic findings. They characterized the 
morphologic evolution of INS grafts as “arterialization” 
involving increased thickness of smooth muscle compo- 
nents. '° In the current study, the strict definition of intimal 
hyperplasia as that region on the luminal side of the in- 
ternal elastic lamina was adhered to. Their comparison 
with RV grafts showed more structural damage at all time 
intervals examined. However, there is no mention of the 
particular technique of vein preparation which they used. 
Clearly, a greater or lesser degree of trauma to the reversed 
vein can be incurred as a function of conduit handling. !?” 

We have previously emphasized the importance of 
compliance matching in the superior performance of au- 
togenous vein grafts when compared with prosthetic con- 
duits.?™*?” Should use of the INS technique be accompa- 
nied by preservation of the viscoelastic properties of the 
autogenous vein, additional justification for adoption of 
this technique would be evident. In a preliminary report, 
we noted that implantation compliance was not signifi- 
cantly different between experimental INS and RV 
grafts.” The data presented herein, even when analyzed 
with regard to potential differences in anatomic location 
and between different animals, continue to support this 
conclusion. 

Also presented herein is the first documentation of 
compliance data in human INS vein grafts as determined 
from direct measurements of instantaneous vascular di- 
ameter changes. The similarity in compliance values be- 
tween the experimental and clinical INS grafts suggests 
that compliance may be independent of the thickness and 
smooth muscle content of the vein wall. Certainly, there 
are notable differences in vein wall composition when 
canine jugular vein is compared with human saphenous 
vein, the latter being significantly thicker. Additionally, 
in both human and experimental grafts, there was no de- 
monstrable deterioration of compliance as a function of 
time. A similar preservation of compliance in RV vein 
grafts has previously been noted, both in canine” and 
human saphenous veins. This implies that vein grafts 
maintain sufficient viscoelastic properties, and deterio- 
ration thereof is not an important cause of vein graft fail- 
ure in the intermediate postoperative interval. However, 
Beard and Fairgrieve,”’ using measurements of pulse wave 
velocity, calculated compliance in human INS grafts and 
noted a significant deterioration of compliance as a func- 
tion of time after operation. Review of their data is notable 
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for markedly high compliance values in the early post- 
operative period. Yet, they could demonstrate no differ- 
ences in histologic or compliance characteristics when the 


_INS graft was left undisturbed or completely mobilized 


from its bed.” 

A surprising finding in the current study was the relative 
stiffness of the vein grafts, particularly the human saphe- 
nous vein. Earlier in-vitro testing had suggested a com- 
pliance figure (measured using static pressure) in the 4.0 
range for this conduit?>; a lower figure would be expected 
under pulsating pressure. Lye et al. used an identical echo- 
tracking technique to measure compliance of subcuta- 
neously placed RV grafts that yielded a mean compliance 
(+SD) value of 3.4 + 1.7 for 20 vein grafts at a mean age 
of 33.6 months after operation.'° The corresponding figure 
for this study involving 63 compliance determinations in 
33 patients with a median postoperative interval of 14 
weeks was 1.74 + 0.72. Our results with canine grafts 
make it seem unlikely that RV grafts would be significantly 
more compliant than INS grafts, although this trend was 
observed at implantation (Fig. 2) and may be due to r2- 
duced tethering that accompanies dissection of the RV 
grafts. The difference between the two sets of clinical data 
(Table 2) can be totally attributed to differences in di- 
ameter displacement (AD) during systole as neither dia- 
stolic graft diameter nor blood pressures (mean and pulse) 
were different in the two studies. As can be seen from the 
definition of compliance (see Materials and Methods), 
determination of dynamic diameter change is the essence 
of the compliance measurement. Mean AD in our study 
(0.07 + 0.3 mm) was precisely half that of Lye et al. (0.14 
+ 0.5 mm, p < 0.001) and suggests the possibility of an 
error in calibration of AD, although operator variability, 
which can be significant with the echo-tracking device, 
could also be a contributing factor. Lye et al.'° noted thet 
inappropriate pressure with the echo-tracker probe can 
artifactually elevate AD and compliance; to preclude such 
artifact, we routinely measured AD with sufficient ultra- 
sound gel coupling probe to skin to avoid any application 
of pressure over the graft. Furthermore, in our early ex- 
perience with the echo-tracking device, we measured AD 
in the common femoral artery of young adults and cb- 
tained a range of values similar to those reported by Moz- 
ersky et al.” This fact, coupled with comparisons of AD 
measured (in-vitro) with the echo tracker and a well-es- 
tablished cantilever device seem to rule out differences in 
calibration, and suggest the differences in compliance be- 
tween our INS grafts and the RV grafts of Lye et al.'” are 
real. Whether this difference is real or not, the direction 
of this purported difference, together with the compliance 
data on our experimental grafts, force the conclusion that 
any benefit derived from use of the INS graft (assuming 
optimal treatment of harvested and reversed vein) is in- 
dependent of its intrinsic mechanical properties. 
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Summary 


These studies suggest that the evolution of structural 
and biomechanical changes is similar when chronically 
functioning INS vein grafts are compared with optimally 
prepared harvested and RV grafts. In clinical practice, 
such optimal methods of vein harvest have resulted in 
preservation of vein graft architecture? and should, in 
our view, be routine practice. Our data mitigate against 
an inherent biologic superiority of the INS graft insofar 
as the development of intimal hyperplasia and hemody- 
namic properties are concerned. Indeed, recent data have 
questioned the clinical superiority of the INS graft. Taylor 
et al. reported a series of 239 RV vein bypass grafts with 
graft patency and vein utilization rates equivalent to any 
current series of INS grafts.” Delineation of the ultimate 
role of various techniques of vein bypass for lower ex- 
tremity revasculanization awaits further comparative 
studies. 
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Teratology studies with PRIMAXIN at doses up to 11 times the usual 
human dose in pregnant mice and rats during the period of major organ- 
ogenesis revealed no evidence of teratogenicity. 


Data from preliminary studies suggest an apparent intolerance to 
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thoracic spine pain; Cardiovascular—palpitations, tachycardia; Rena/— 
oliguria/anuria, polyuria; Skin—erythema multiforme, facial edema, 
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Adverse Laboratory Changes: Adverse laboratory changes without 
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casts, urine bilirubin, and urine urobilinogen. 
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mended that the maximum total daily dosage not exceed 50 mg/kg/day 
or 4.0 g/day, whichever is lower. 


How Supplied: PRIMAXIN is supplied as a sterile powder mixture in vials 


= 


and infusion bottles containing imipenem anhydrous and cilastatin { 


sodium as follows: 250 mg imipenem equivalent and 250 mg cilastatin 
equivalent; 500 mg imipenem equivalent and 500 mg cilastatin equivalent. 


Caution: The suspension from vials is not for direct infusion. 


For more detailed information, consult your MSD 
Representative or see Prescribing Information. 





Merck Sharp & Dohme, Division of Merck & Co., INC., MERCK 
West Point, PA 19486 J6PR12(400) SHARP 





Hypothermia-induced Reversible 


Platelet Dysfunction 





GEORGE CASSIDY. 
GINA RAGNO 


C. ROBERT VALERI, M.D. 
HOLLACE FEINGOLD, B.S. 


Baboons that were subjected to systemic hypothermia at 32 C 
-had an arm skin temperature of 27.3 C and bleeding time of 5.8 
minutes. With local warming of the arm skin to 34 C, the bleeding 
time was 2.4 minutes. In normothermic baboons with arm skin 
temperature of 34.6 C, the bleeding time was 3.1 minutes. Local 
cooling of the arm skin to 27.6 C produced a bleeding time of 
6.9 minutes. Increasing the skin temperature of the arm in hy- 
pothermic baboons to 38.9 C and in normothermic baboons to 
40.1 C reduced bleeding times to 2.1 and 2.3 minutes, respec- 
tively. In both hypothermic and normothermic baboons there 
was a negative and significant correlation between the bleeding 
time and the arm skin temperature and the thromboxane B2 
level in the shed blood obtained at the template bleeding time 
site. There was a significant positive correlation between the 
thromboxane B2 level in the shed blood and the arm skin tem- 
perature. Both ¿in-vivo and in-vitro studies have shown that the 
production of thromboxane B2 by platelets is temperature-de- 
pendent, and that a cooling of skin temperature produces a re- 
versible platelet dysfunction. Data also suggest that when a hy- 
pothermic patient bleeds without surgical cause, skin and wound 
temperature should be restored to normal before the adminis- 
tration of blood products that are not only expensive but may 
also transmit disease. 


LINICAL OBSERVATIONS SUGGEST a bleeding di- 
athesis occurring with hypothermia. The clinical 
impression is that patients who have cardiopul- 

monary bypass bleed more when they are hypothermic 
~ than when they are normothermic. Harker and associates! 
observed a correlation between bleeding time and blood 
loss in patients studied ‘during hypothermic cardiopul- 
monary bypass surgery in the absence of surgical blood 
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loss. Czer and associates” have reported that DDAVP (1- 
desamino-8-D-arginine vasopressin) significantly reduced - 
bleeding time, blood loss, blood product usage, and reop- 
erative rates. 

In-vivo bleeding times have been used to assess he- 
mostasis at the microcirculation level. Hemostasis is af- 
fected by platelet number, size and function, by the von 
Willebrand’s factor and other plasma clotting proteins, 
and by blood vessel reactivity. The in-vivo interactions of 
platelets, clotting proteins, and vessel wall are assessed 
from the standardized template bleeding time. 

The baboon was selected for our study because its 
platelets and clotting proteins closely resemble those in 
humans.*-’ Normothermic baboons at 37 C with an as- 
sociated skin temperature of 34 C were first cooled to an 
arm skin temperature of 27 C and then warmed to 39 C. 
Measurements were made of bleeding time, platelet num- 
ber and-size, platelet dense body content, and plasma beta 
thromboglobulin (BTG) level, as well as plasma levels of 
thromboxane B2 and 6-keto PGF la obtained from fem- 
oral venous blood and from blood collected at the bleeding 
time test site. Thromboxane B2 is the stable breakdown 
product of thromboxane A2, which is a potent platelet 
ageregating agent and a potent vasoconstrictor substance; 
6-keto PGF la is the stable breakdown product of pros- 
tacyclin PGI,, which is a potent inhibitor of platelet ag- 
gregation and a vasodilator substance.® 


Materials and Methods 


Six female baboons weighing 15~20 kg and 7 male ba- 
boons weighing 25-30 kg, of the species Papio cynoce- 
phalus or Papio anubis, were studied. The baboons were 
housed in conformance with NIH guidelines and were fed 


at ' 
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a routine diet. Depending on the baboon’s weight, 1+0- 
200 mg of ketamine HCL was administered intrannis- 
cularly, after which 100 mg of sodium pentobarbital was 
injected intravenously as needed to anesthetize the animal. 

The baboon’s forearms were shaved, and stand:rd 
template bleeding times were done in duplicate using he 
simplate bleeding-time module according to the procedure 
of Mielke et al.’ For each measurement of bleeding tine, 
two incisions were made by the template. Multiple ble=d- 
ing time incisions also were made using the simplate 
bleeding-time module for collection of shed blood samples 
through a blunt needle using a 3-mL syringe containng 
heparin (1000 U/mL) and 40 lambda of ibuprofen ( .9 
mg/mL). Approximately 2 mL of blood was collected irto 
the syringe from the bleeding time site at 30-second -n- 
tervals and kept on ice until it was centrifuged. Each blod 
sample was centrifuged at 1650 X g (3000 rpm) in a Sorall 
GLC-3 centrifuge (DuPont Co., Wilmington, DE) for 10 
minutes; the plasma was removed and kept frozen at —30 
C until measurements of shed blood thromboxane 32 
and 6-keto PGFla levels were made. Samples of femo-al 
venous blood were collected in K; EDTA anticoagulant 
for measurements of hemoglobin concentration (g%), Ee- 
matocrit value (V%), white blood cell count, plate-et 
count, and mean platelet volume. The platelet counts were 
done electronically with a Coulter ZBI Counter (Coulter 
Electronics, Hialeah, FL). The platelets were sized using 
a linear scale on a Coulter ZBI Counter with an H4 Chan- 
nelyzer attachment (Coulter Electronics, Hialeah, FL) aad 
a 50/60 aperture. Details of these procedures and cali- 
bration routines have been reported previously.* Mean 
platelet mass was calculated from the mean platelet vel- 
ume (u?) and platelet count (X10°/uL). The BTG level 
was measured as follows using a BTG RIA kit (Amersham 
Corp., Arlington Heights, IL): blood was collected in K; 
EDTA, theophylline and PGE;, stored on wet ice, ard 
centrifuged at 2000 X g (2800 rpm) in a refrigerated Becx- 
man J-6B centrifuge (Beckman Instruments, Palo Alt, 
CA) for 30 minutes at 4 C, the top 500 uL of the supa- 
natant was then frozen at —80 C until assayed. 

To measure plasma thromboxane B2 and 6-keo 
PGF la, 2 mL of femoral venous blood was collected ino 
tubes coated with heparin (1000 U/mL, USP) containirg 
40 lambda of ibuprofen (1.9 mg/mL) and stored on vet 
ice. The blood sample was kept on wet ice until it was 
centrifuged at 1650 X g (3000 rpm) in a Sorvall GLC:3 
centrifuge for 10 minutes, after which the plasma was 
removed and kept frozen at —80 C until assay. Measur=- 
ments also were made in the shed blood samples obtained 
at the bleeding time site using thromboxane B2 (11) REA 
kits and 6-keto PGF 1a ('*°I) RIA kits (New England N1- 
clear Corp., Boston, MA). The 6-keto PGF la level was 
corrected for cross-reactivity of the thromboxane B2 aa- 
tigen with the antibody to the 6-keto PGF la antigen: 1.4% 
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of the thromboxane B2 level was subtracted from the 6- 
keto PGF 1a level. 

Platelet-dense bodies were measured on platelet-rich 
plasma layered on electron microscopy grids as described 
by Costa et al. The platelet-rich plasma was isolated from 
femoral venous blood collected in 3.8% sodium citrate (9 
volumes of blood to 1 volume of anticoagulant) and cen- 
trifuged at 183 X g (1000 rpm) in a Sorvall GLC-3 cen- 
trifuge for 5 minutes. Approximately 0.01 mL of the 
platelet suspension was placed on the formvar and carbon- 
coated side of a 200-mesh copper grid (Ladd Research, 
Burlington, VT) using a fresh plastic pipette tip for each 
grid. Most of the platelet drop was blotted from the grid 
with Whatman #4 filter paper, using a light but fairly 
rapid passage across the drop with filter paper held at 45 
degrees. The thin film of platelets remaining on the grid 
was then swept a second time using a dry area of. filter 
paper dragged lightly across the surface of the grid. Care 
was taken to avoid backflow of platelets from the filter 
paper as it left the grid and to be certain that the grid was 
devoid of platelet drops. The number of electron-dense 
bodies in each of 100 platelets was then quantitated using 
a transmission electron microscope: dense body content 
and plasma BTG were measured in blood samples ob- 
tained from the baboon before and after exposure to sys- 
temic hypothermia to 32 C and warming to 37 C. 

Factor VIII (AHF) clotting activity was measured on 
platelet-poor plasma using an automated instrument, 
Coag-A-Mate 2001 (General Diagnostics, Morris Plains, 
NJ) and commercially available activating reagents (Gen- 
eral Diagnostics, Morris Plains, NJ). The platelet-poor 
plasma was isolated from femoral venous blood collected 
in 3.8% sodium citrate (9 volumes of blood to 1 volume 
of anticoagulant); the blood was centrifuged at 1600 X g 
(3000 rpm) in a GLC-3 Sorvall centrifuge for 10 minutes, 
and the platelet-poor plasma was kept frozen at —80 C 
until assayed. The baboon Factor VIII (AHF) clotting ac- 
tivity was measured using an activated partial thrombo- 
plastin time (aPTT) assay and human Factor VIII deficient 
plasma. Thrombin clottable fibrinogen was measured on 
a fibrometer (American Scientific Products, Bedford, MA). 
All coagulation assays were performed in duplicate 
at37C. | 

Three male and three female baboons were studied be- 
fore and after onset of systemic hypothermia induced by 
externally cooling with wet ice and cooling blankets that 
reduced the core temperature from 37 C to 32 C. Esoph- 
ageal and skin temperatures were recorded with two 
French thermistor temperature probes (Instrumentation 
Laboratories, Lexington, MA). The baboons were studied 
when the core temperature was 37 C and both arms were 
at 34 C for sample period 1. The skin temperature of the 
forearm decreased from 34 C to 27 C during the reduction 
in core temperature from 37 C to 32 C. A core temperature 
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TABLE 1. Arm Skin Temperature, Shed Blood Levels of Thromboxane B2 (TXB2) and 6-Keto PGFla, and Bleeding Time in Hypothermic Baboons 
with a Core Temperature of 32 C, Subjected to Local Warming 


Arm Skin 
Temp (C) 

Cold arm (N = 6) 

Mean 27.3 

SD 1,4 

N 6 

Range 26.0-29.9 
Normal arm (N = 11) 

Mean 34.0 

SD 0.8 

N 11 

Range 32.5-35.4 
Warm arm (N = 5) | 

Mean 38.9 

SD 1.8 

N 5 

Range 37.0-41.4 
Cold arm ys. normal arm 

t 12.96 

df I5 

p <0.001 
Normal arm ys. warm arm 

t 7.70 

df 14 

p <0.001 
Cold arm vs. warm arm 

t 12.40 

df 9 


po <0.001 


of 32 C was selected to prevent cardiac irritability in the 
baboon. 

When the baboon was in a state of systemic hypother- 
mia at 32 C, one forearm was warmed externally using 
heating lamps and a warming blanket to increase the skin 
temperature to 34 C while the skin temperature of the 
other arm was maintained at 27 C for sample period 2. 
Bleeding times were measured at two skin incisions pro- 
duced by the template and, in addition, multiple bleeding 
times using the template were made to collect 2 mL of 
shed blood. For sample period 3, one extremity of the 
hypothermic baboon was locally warmed to 34 Cand the 
other to 39 C. For sample period 4, the core temperature 
was restored to 37 C by external warming using heating 
lamps and a warming blanket; the skin temperature of 
both arms was thereby restored to 34 C. 

Four normothermic male and three normothermic fe- 
male baboons were studied before and after local cooling 
of the arm skin to 27 C and after warming of the skin to 
39 C. Cooling was achieved by applying ice cubes directly 


Shed Blood 
TXB2 6-Keto PGFila 
Bleeding Time 
(pg/0.1 mL) (Min) 
665.0 43.7 5.8 
293.2 20.1 1.5 
6 6 6 
237.0—1100.0 17,0-63.8 3.7-7.3 
1123.1 61.7 2.4 
420.1 19.4 0.8 
I} li l1 
460.0-1785.0 35.5-102.4 1.3-3.6 
1087.6 70.3 2.1 
409.4 10.0 0.8 
5 5 5 
660.0-1665.0 56.1-83.8 1.3-3.1 
Nonpaired t-Test 
2.36 1.80 6.22 
15 o 15 
<0.05 NS <0.001 
0.16 0.93 0.74 
14 14 14 
NS NS NS 
2.00 2.68 4.98 
9 9 9 
NS <0.05 <0.001 


to the skin, and warming was achieved with heating lamps. 

The ice cubes were removed before measurement cf 
bleeding time and collection of shed blood. Three nor- 

mothermic baboons subjected to local cooling of the arms 

were studied at seven sampling times, and four normc- 

thermic baboons subjected to local cooling and warming 

of the arms were studied at six sampling times. As the 
shed blood was collected from the bleeding time site in 

each baboon, femoral venous blood was collected for 

measurements of hemoglobin concentration, hematocrit 

value, white blood cell count, platelet count, mean platelet 

volume, Factor VII clotting protein and fibrinogen levels, 

and plasma thromboxane B2, 6-keto PGFla, and BTG 

levels. 

In other healthy baboons, in-vitro studies were done to 
measure levels of thromboxane B2 and 6-keto PGF la in 
citrated platelet-rich plasma isolated from blood collected 
in 3.8% sodium citrate (9 volumes of blood to 1 volume 
of anticoagulant). The platelet count of the sodium citrate 
platelet-rich plasma was adjusted to 300,000/uL with 
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TABLE 2. Correlation Coefficients Between Bleeding Time and A-m 
Skin Temperature and Other Measurements Made in Hypotherraic 
Baboons with a Core Temperature of 32 C, Subjected to 
Local Arm Skin Warming (3 Males/3 Females) 


T p N 
Bleeding time and arm skin 
temperature —0.795 <0.01 22 
Core temperature —0.188 NS 22 
Platelet count —0.018 NS 22 
Mean platelet volume —0.172 NS 22 
Mean platelet mass —0.143 NS 22 
Shed blood thromboxane 
B2 —0.594 <0.01 22 
Shed blood 6-keto PGFla —0.626 <0.01 22 
Shed blood thromboxane 
B2 divided by shed 
blood 6-keto PGFla 0.239 NS 22 
` Plasma thromboxane B2 0.365 NS 22 
Plasma 6-keto PGFia —0.331 NS 22 
Plasma thromboxane B2 
divided by plasma 6- 
keto PGFla —0.247 NS 22 
Plasma BTG —0.033 NS 22 
Plasma Factor VHI 
clotting protein 0.060 NS 22 
Plasma fibrinogen —0.100 NS 22 
Skin arm temperature and 
shed blood 
thromboxane B2 0.498 <0.05 22 
Shed blood 6-keto PGFla 0.536 <0.05 22 


platelet-poor plasma. The platelet-rich plasma was iacu- 
bated with continuous mixing on an Ames aliquot mixer 
(Ames Co., Elkhart, IN) (20 cycles per minute) at 4 C, 22 
C, or 37 C for 5, 10, 15, and 30 minutes. Each 2-mL 
volume of platelet-rich plasma was collected intc 40 
lambda of ibuprofen (1.9 mg/mL) and centrifuged at 7650 
X g (3000 rpm) in a Sorvall GLC-3 centrifuge. The plasma 
was removed and frozen at —80 C for measuremert of 
plasma thromboxane B2 and 6-keto PGFla. Platelet-rich 
plasma was also stored at 4 C for 30 minutes before and 
after warming to 22 C or 37 C for 5, 10, 15, and 30 min- 
utes. The platelet-rich plasma. was centrifuged and the 
plasma was removed and frozen at —80 C for measure- 
ment of plasma thromboxane B2 and 6-keto PGF 1a levels. 

The data were analyzed using correlation coefhiic=nts 
and paired and nonpaired t-tests.'! 


Results 


Each of six hypothermic baboons with a core temper- 
ature of 32 C had an arm skin temperature of 27.3 C, a 
bleeding time of 5.8 minutes, and shed blood leves of 
thromboxane B2 of 665.0 pg/0.1 mL and of 6-keto PCF la 
of 43.7 pg/0.1 mL (Table 1). Local warming of the hy- 
pothermic baboon’s arm to maintain a normal skin em- 
perature of 34.0 C produced a bleeding time of 2.4 :nin- 
utes, a shed blood thromboxane B2 level of 1123.1 pg/ 
0.1 mL, and a 6-keto PGFla level of 61.7 pg/0.1 mL. 
Local warming of the hypothermic baboon’s arm to 38.9 
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C produced a bleeding time of 2.1 minutes and shed blood 
levels of thromboxane B2 of 1087.6 pg/0.1 mL and of 6- 
keto PGF 1a of 70.3 pg/0.1 mL. There were no significant 
differences in the core temperature among the six hypo- 
thermic baboons subjected to local warming when the 
skin temperature of the cold arm was 27.3 C and that of 
the normal arm was 34.0 C or 38.9 C (Table 1). The skin 
temperatures were significantly different in the cold, nor- 
mal, and warm arms (Table 1). The bleeding time of 5.8 
minutes in the cold arm was significantly longer than that 
of 2.4 minutes in the normal arm and 2.1 minutes in the 
warm arm (Table 1). There was no significant difference 
in bleeding time between the normal arm and the warm 
arm (Table 1). In the hypothermic baboons there was no 
significant difference in the hematocrit value, hemoglobin 
concentration, white blood cell count, platelet count, 
mean platelet volume, mean platelet mass, and the levels 
of plasma Factor VIII clotting protein, fibrinogen, throm- 
boxane B2, 6-keto PGF 1a, and BTG in the femoral venous 
blood whether the arm temperature was cold, normal, or 
warm, There was a significant difference (p < 0.05) in the 
shed blood level of thromboxane B2 between the cold 
arm and the normal arm, and a significant difference (p 
< 0.05) in the shed blood level of 6-keto PGF la between 
the cold arm and the warm arm (Table 1). 

In the six hypothermic baboons subjected to local arm 
warming, the bleeding time was not correlated to core 
temperature, platelet count, mean platelet volume, mean 
platelet mass, shed blood thromboxane B2 level divided 
by shed blood 6-keto PGF 1a level, plasma thromboxane 
B2, plasma 6-keto PGF la, the plasma thromboxane B2 
level divided by the plasma 6-keto PGF ła level, the plasma 
BTG, plasma Factor VIII clotting protein, or plasma fi- _ 
brinogen (Table 2). The bleeding time was negatively cor- 
related with the skin temperature (p < 0.01), the shed 
blood thromboxane B2 level (p < 0.01), and shed blood 
6-keto PGF la level (p < 0.01) (Table 2). In the six hy- 
pothermic baboons subjected to local warming, the skin 
temperature was positively correlated with the shed blood 
thromboxane B2 level (p < 0.05) and the shed blood 6- 
keto PGF la level (p < 0.05) (Table 2). 

Of the five baboons subjected to systemic hypothermia 
to 32 C and then warmed to 37 C, platelet-dense body 
content did not change in three baboons, and the plasma 
BTG level did not change in all five baboons. 

Seven normothermic baboons had normal arm skin 
temperatures of 34.6 C and bleeding time levels of 3.1 
minutes, shed blood thromboxane B2 levels of 1028.6 pg/ 
0.1 mL, and 6-keto PGF Ia levels of 27.2 pg/0.1 mL (Table 
3). In the normothermic baboons, local cooling of the 
arm to a temperature of 27.6 C produced a bleeding time 
of 6.9 minutes, a shed blood thromboxane B2 level of 
580.5 pg/0.1 mL, and a 6-keto PGF la level of 36 pg/0.1 
mL. Local warming of the arm skin temperature to 40.1 
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TABLE 3. Arm Skin Temperature, Shed Blood Levels of Thromboxane B2 and 6-Keto PGFla, and Bleeding Time in Normothermic Baboons 
with a Core Temperature of 37 C, Subjected to Local Cooling and Warming 


Arm Skin 
Temp (C) 

Cold arm 

Mean 27.6 

SD 0.5 

N 15 

Range 26.9-28.5 
Normal arm 

Mean 34.6 

SD 1.3 

N | 57 

Range 32.0-36.2 
Warm arm 

Mean 40.1 

SD 0.1 

N 6 

Range 40.0-40.4 
Cold arm ys. normal arm 

t 20.37 

df 70 

p <0.001 
Normal arm vs. warm arm 

t 10.29 

df 61 

p <0.001 
Cold arm vs. warm arm 

t 59.87 

df 19 

p <0.001 


C in these baboons produced a bleeding time of 2.3 min- 
utes, a shed blood thromboxane B2 level of 996.7 pg/0.1 
mL, and a 6-keto PGFla level of 38.2 pg/0.1 mL. The 
seven normothermic baboons subjected to local cooling 
and warming had no significant differences in core tem- 
perature in the cold arm at 27.6 C, the normal arm at 
34.6 C, and the warm arm at 40.1 C (Table 3). These skin 
temperatures were significantly different in the cold, nor- 
mal, and warm arms (Table 3). The bleeding time of 6.9 
minutes in the cold arm was significantly different from 
that of 3.1 minutes in the normal arm and that of 2.3 
minutes in the warm arm (Table 3), but the difference 
was not significant between the normal arm and the warm 
arm (Table 3). In the normothermic baboons there were 
no significant differences in the femoral venous blood lev- 
els of hematocrit value, hemoglobin concentration, white 
blood cell count, platelet count, mean platelet volume, 
and the plasma levels of Factor VIII clotting protein, fi- 
brinogen, thromboxane B2, 6-keto PGFla, and BTG, 
whether the arm temperature was cold, normal, or warm. 


Shed Blood 
TXB2 6-Keto PGFla 
Bleeding Time 
(pg/0.1 mL) (Min) 
580.5 36.0 6.9 
437.8 19.9 2.1 
15 15 15 
175.0-1680.0 9.4-83.4 3.5-10.9 
1028.6 21.2 3.1 
516.0 21.2 1.0 
57 55 57 
245.0-2800.0 2.0-110.8 1.5-6.2 
996.7 38.2 2.3 
220.8 16.3 0.6 
6 6 6 
650.0--1220.0 22.6-68.2 1.9-3.4 
Nonpaired t-Test 
3.08 — 1.44 -10.07 
70 68 70 
<0.005 NS <0.001 
—0.15 1.23 1.88 
61 59 6] 
NS NS NS 
2.20 0.24 —~5 24 
19 59 19 
<0.05 NS <0.001 


There were significant differences in the shed blood 
levels of thromboxane B2 between the cold arm and nor- 
mal arm (p < 0.005) and between the cold arm and warm 
arm (p < 0.05) (Table 3). 

In the seven normothermic baboons subjected to local 
cooling and warming of the arm, the bleeding time did 
not correlate to core temperature, platelet count, mean 
platelet volume, mean platelet mass, shed blood level of 
6-keto PGF 1a, shed blood thromboxane B2 level divided 
by the shed blood 6-keto PGF 1a level, plasma thrombox- 
ane B2 level, plasma 6-keto PGF 1a level, plasma throm- 


boxane B2 level divided by the plasma 6-keto PGF 1a level, 


plasma BTG level, plasma Factor VIII clotting protein, 
or plasma fibrinogen level (Table 4). There was a negative 
correlation between the bleeding time and arm skin tem- 
perature (p < 0.01) and shed blood thromboxane B2 level 
(p < 0.01) (Table 4). A positive correlation was seen be- 
tween the arm skin temperature and shed blood throm- 
boxane B2 level (p < 0.05) (Table 4). 

The thromboxane B2 level was significantly higher in 
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TABLE 4. Correlation Coefficients Between Bleeding Time and Arm 
Skin Temperature and Other Measurements Made in Normothermic 
Baboons with a Core Temperature of 37 C, Subjected to Local 
Cooling and Warming (4 Males/3 Females) 


r p N 
Bleeding time and arm skin 
temperature —0.789 <0.01 78 
Core temperature 0.007 NS 78 
Platelet count 0.038 NS 45 
Mean platelet volume 0.152 NS 37 
Mean platelet mass l 0.074 NS 37 
Shed blood thromboxane B2 —0,.489 <0.01 78 
Shed blood 6-keto PGFla —0.226 NS 76 
Shed blood thromboxane B2 
divided by shed blood 6- 
keto PGFla 0.153 NS 76 
Plasma thromboxane B2 ~0.148 NS 78 
Plasma 6-keto PGFla 0.101 NS 78 
Plasma thromboxane B2 
divided by plasma 6-keto 
PGFla ~0.141 NS 78 
Plasma BTG 0.102 NS 62 
, Plasma Factor VIII clotting 
protein —0.180 NS 56 
Plasma fibrinogen 0.090 NS 48 
Arm skin temperature and 
shed blood thromboxane 
B2 0.246 <0.05 78 


Shed blood 6-keto PGFla 0.086 NS 76 


baboon platelet-rich plasma with platelet counts of 
300,000/uL stored at 37 C for 30 minutes than in baboon 
platelet-rich plasma stored at either 4 C or 22 C (Table 
5); no significant change in the plasma 6-keto PGF 1a level 
was observed. 
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Significant increases in the plasma thromboxane B2 
level in the platelet-rich plasma were observed when ba- 
boon platelet-rich plasma with a platelet count of 300,000/ 
uL stored at 4 C for 30 minutes was warmed to 22 C (p 
< 0.01) or to 37 C (p < 0.005) for 30 minutes. Significant 
increases in the plasma thromboxane B2 level in the 
platelet-rich plasma were observed when baboon platelet- 
rich plasma with a platelet count of 300,000/zL stored at 
22 C for 30 minutes was warmed to 37 C for 30 minutes 
(p < 0.005). No significant change was observed in the 
plasma 6-keto PGF 1a level in this study. 


Discussion 


This study evaluated the effect of hypothermia on he- 
mostasis: The baboon was selected as the study animal 
because of the similarities in the platelets and plasma 
clotting proteins in baboons and humans.*’ 

It is well known that blood coagulation reactions are 
enzymatic reactions that are dependent on temperature. 
In this study, the effect of hypothermia on platelets was 
assessed by the bleeding time measurement. The data of 
Harker and associates! and Czer and associates? dem- 
onstrated that bleeding time correlates to blood loss in 


. the absence of surgical blood loss. The bleeding time rep- 


resents the in-vivo interactions of the platelets, von Wil- 
lebrand’s factor and other clotting proteins, and the blood 
vessel wall. Prolongation of the bleeding time is known 
to occur in thrombocytopenia, thrombocytopathies, and 
von Willebrand’s disease.!*~!> Platelet dysfunction occurs 
during extracorporeal bypass surgery as a result of release 


TABLE 5. Effect of Temperature on Plasma Thromboxane B2 in Baboon Platelet-rich Plasma Stored at 4 C, 22 C, and 37 C (N = 6) 


Storage 
Temperature 


4C. 
Mean 
SE 
Range 


2C 
Mean 
SE 
Range 

37 C 
Mean 
SE 
Range 


4C ys.22C 
4C ys. 37.C 
22 C vs. 37C 


NS 
NS 
NS 


Plasma Thromboxane B2 

10” Post 15” Post 30” Post 
Storage Storage Storage 

162 162 171 

45 45 51 
67-367 65-365 56-405 

170 173 184 

51 54 49 
56-405 65-428 84-417 

205 257 i 519 

46 4l 60 
85-403 108--398 325-698 

Nonpaired t-Test 

NS NS NS 
NS NS <0.005 
NS NS <0.005 
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of platelet alpha granules measured by the plasma BTG 
level.' It also occurs in uremia!> and in aspirin drug-in- 
duced thrombocytopathy.!?""* = 

Normothermic baboons locally cooled and warmed 
exhibited a significant negative correlation between the 
bleeding time (p < 0.01) and skin temperature and the 
shed blood level of thromboxane B2. The skin tempera- 
ture was significantly positively correlated (p < 0.05) with 
the shed blood level of thromboxane B2. These data dem- 
onstrate that the prolongation of the bleeding time during 
hypothermia was due to a defect in the platelet’s ability 
to produce thromboxane B2 at the bleeding time site, that 
the production of thromboxane B2 was temperature de- 
pendent, and that in both the hypothermic and normo- 
thermic baboons the bleeding time was correlated with 
skin temperature and with the shed blood thromboxane 
B2 level. 

In the hypothermic baboons the shed blood level of 6- 
keto PGF la was significantly negatively correlated with 
the bleeding time and significantly positively correlated 
with the skin temperature, whereas in the normothermic 
baboons there was no such correlation. These data suggest 
that in the normothermic baboons, temperature had a 
greater influence on thromboxane synthetase, which is 
responsible for the production of thromboxane A2 and 
its stable breakdown product, thromboxane B2, than on 
prostacyclin synthetase, which is responsible for the pro- 
duction of prostacyclin and its stable breakdown product, 
6-keto PGF la. The levels of thromboxane B2 and 6-keto 
PGF 1a in the circulating plasma and in the shed blood 
indicate that the platelets at the bleeding time site were 
the source of the shed blood level of thromboxane A2 
arid its stable breakdown product, thromboxane B2, and 
that the endothelial cells of the vessel wall at the bleeding 
time site were the source of the shed blood level of pros- 
tacyclin and its stable breakdown product, 6-keto PGF la. 

The shed blood collected at the bleeding time site re- 
vealed the reversible platelet dysfunction induced by hy- 
pothermia. Hypothermia was found to produce a platelet 
dysfunction that could be reversed by warming the skin 
to a normal temperature. The nature of the platelet dys- 
function was the inhibition of thromboxane B2 produc- 
tion at the bleeding site. Although warming the skin to 
normal reversed the platelet dysfunction produced by hy- 
pothermia, warming the skin to a higher than normal 
temperature did not decrease the bleeding time any fur- 
ther. This finding has significant implications in the treat- 
ment of hypothermic patients in whom bleeding without 
operative cause is present. 

Because of the potential risk of non-A and non-B hep- 
atitis and autoimmune deficiency syndrome (AIDS) as- 
sociated with donor blood products, before resorting to 
transfusion therapy with platelets and fresh-frozen plasma 
to treat hypothermic patients with nonsurgical bleeding, 
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an attempt should be made to restore skin and wound 
temperatures to normal by warming. The data of Harker 
and associates! and Czer and associates? as well as data 
from our unpublished study of 100 hypothermic patients 
who had cardiopulmonary bypass surgery show a signif- 
icant positive correlation between bleeding times and 
postoperative blood loss in patients with no surgical causé 
for the blood loss (Khuri et al., unpublished data). In our 
unpublished clinical study, a significant reduction in 
bleeding time of 3 minutes during the 2—24-hour post- 
operative period was associated with a significant increase 
in wound temperature, a significant reduction in blood 
loss, and a significant increase in the shed blood throm- 
boxane B2 level. When hypothermic patients are bleeding 
without an operative cause, warming to restore the skin 
and wound to normal temperatures should be tried before 
resorting to the administration of blood products that are 
expensive and may transmit disease. 
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The Selective 6,-Blocking Agent Metoprolol 
Compared with Antithy-oid Drug and 
Thyroxine as Preoperative Treatment of 
Patients with Hyperthyroidism 


Results from a Prospective, Randomized Study 





ANNIKA ADLERBERTH, M.D. 
| 

Despite the increasing use of 8-blocking agents alone as pre- 
operative treatment of patients with hyperthyroidism, thereare 
no controlled clinical studies in which this regimen has kzen 
compared with a more conventional preoperative treatment. 

Thirty patients with newly diagnosed and untreated hypershy- 
raidism were randomized to preoperative treatment with ne- 
thimazole in combination with thyroxine (Group I) or the ĝ,- 
blocking agent metoprolol (Group II). Metoprolol was used s:nce 
it has been demonstrated that the beneficial effect of 8-blockade 
in hyperthyroidism is mainly due to 8,-blockade. The preoner- 
ative, intraoperative, and postoperative courses in the two groups 
were compared, and patients were followed up for 1 year a-ter 
thyroidectomy. At the time of diagnosis, serum concentratioa of 
triiodothyronine (T3) was 6.1 + 0.59 nmol/L in Group I and-5.7 
+ 0.66 nmol/L in Group II (reference interval 1.5-3.0 nmol_L). 

Clinical improvement during preoperative treatment was sinlar 
in the two groups of patients, but serum T, was normalized «nly 
in Group I. The median length of preoperative treatment wa- 12 
weeks in Group I and 5 weeks in Group II (p < 0.01). TEere 
were no serious adverse effects of the drugs during preoperacive 
preparation in either treatment group. Operating time, corsis- 


tency and vascularity of the thyroid gland, and intraopers-ive - 


blood loss were similar in the two groups. No anesthesiologr or 
cardiovascular complications occurred during operation i in ei_her 
group. One patient in Group I (7%) and three patients in Group 
II (20%) had clinical signs of hyperthyroid function during: the 
first postoperative day. These symptoms were abolished by the 
administration of small doses of metoprolol, and no case of hy- 
roid storm occurred. Postoperative hypocalcemia or recur-ent 
laryngeal nerve paralysis did not occur in either group. Dwing 
the first postoperative year, hypothyroidism developed in two 
patients in Group I (13%) and in six patients in Group H (4€%). 

No patient had recurrent hyperthyroidism. The results suggest 
that metoprolol can be used as sole preoperative treatmert of 
patients with hyperthyroidism without serious intra- or post- 
operative complications. Although the data indicate that the ~isk 
of postoperative hypothyroidism is higher after preoperetive 
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treatment with metoprolol than with an antithyroid drug, a longer 


follow-up period than 1 year is needed to draw conclusions ré- 
garding late results. 


"UHE USE OF 6-blocking agents in the management 
of patients with hyperthyroidism has gained in- 
creasing popularity in recent years,’ and several 
reports have suggested the safety and efficacy of the non- 
selective 8-blocking agent propranolol as the sole preop- ` 
erative treatment of thyrotoxic patients.”® Since the ben- 
eficial effects of B-blockade in hyperthyroidism are mainly 
due to 6 -blockade,’”® and since selective §,-blocking 
agents have less adverse effects on pulmonary function 
than propranolol,”'® the use of a 6;-blocking agent as pre- 
operative preparation of thyrotoxic patients may be ad- 
vocated. | 
Only few patients managed with a selective 6;-blocking 
agent before thyroidectomy have been reported,®'! and 
the safety and efficacy of 6,-blocking agents as compared 
with a more conventional preoperative treatment has not 
been established. We therefore performed a prospective 
study in which patients with hyperthyroidism were ran- 
domized to preoperative treatment with the §,-blocking 
agent metoprolol or with the antithyroid drug methima- 
zole in combination with thyroxine. Antithyroid drug in 
combination with thyroxine is a well-established preop- 
erative management of patients with hyperthyroidism. >"? 


Patients and Methods 


During the 3 years from December 1981-1984, patients 
with newly diagnosed and untreated hyperthyroidism were 
randomized to preoperative treatment with methimazole 
(Thacapzol®), and thyroxine (Levaxin®) (Group I) or me- 
toprolol (Seloken®) (Group II). The diagnosis of hyper- 
thyroidism was established on the basis of typical signs 
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and symptoms, clinical diagnostic index (CDI),’* in- 
creased serum concentrations of thyroid hormones, and 
suppressed serum thyroid-stimulating hormone (TSH) 
response to 200 ug of intravenously administered thyro- 
_ tropin-releasing hormone (TRH). When CDI was calcu- 
lated, numerical values were assigned to individual signs 
and symptoms of hyperthyroidism. A CDI greater than 
+19 strongly suggests hyperthyroidism. ' 

Thirty consecutive patients who were to have surgery 
for hyperthyroidism were randomized to one of the treat- 
ment groups by a closed envelope system. The random- 
ization was stratified with a serum triiodothyronine (T3) 
level two times the upper limit of the normal reference 
range (1.5-3.0 nmol/L) dividing the strata. Patients with 
heart block or cardiac failure and patients in whom treat- 
ment had already begun when referred to us were not 
included in the study. For each patient, a protocol was 
carried into which were entered data regarding predeter- 
mined preoperative, intraoperative, and postoperative 
parameters. 

Fifteen patients (3 men, 12 women; mean age: 36 years, 
range: 25-48 years) were randomized to Group I. The 
diagnosis was Graves’ disease in 12 patients, toxic mul- 
tinodular goiter in one patient, and toxic adenoma in two 
patients. Patients were treated with methimazole (15-40 


mg/day in 3 or 4 divided oral doses) until symptoms of | 


hyperthyroidism disappeared and serum levels of thyroid 
hormones were normial, but for not less than 4 weeks. 
Thereafter, thyroxine (0.15 mg/day) was administered in 
combination with meéthimazole for at least 4 weeks until 
operation. Hence, the minimum time of preoperative 
treatment in Group I was 8 weeks, but the actual time 
for operation was also influenced by the number of pa- 
tients on the waiting list for elective surgery. The last doses 
of methimazole and thyroxine were taken in the evening 
before operation, and no drugs were given after operation. 

Fifteen patients (2 mien, 13 women; mean age: 39 years, 
range: 21-59 years) were randomized to Group II. The 
diagnosis was Graves’ disease in nine patients, toxic mul- 
tinodular goiter in two patients, and toxic adenoma in 
four patients. The initial dose of metoprolol was 200 mg/ 
day in 4 divided oral doses. This was increased to 400 
mg/day if resting pulse rate was higher than 75 beats/min 
and/or clinical symptoms had not improved after treat- 
ment for 1 week. If resting pulse rate was above 90 beats/ 
min after treatment for | week with 400 mg/day, the pa- 
tient was excluded from the study and was given conven- 
tional preoperative tréatment. The last preoperative dose 
of metoprolol was administered orally the morning of op- 
eration. Medication was resumed in the afternoon of op- 
eration and was continued during the first postoperative 
week. 

Patients were premedicated with promethazine and 
meperidine 1 hour before general anesthesia, which was 
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induced by thiopental sodium and maintained during 
controlled ventilation with fentanyl-nitrous oxide. Sux- 
amethonium and pancuronium were used for muscle re- 
laxation. A biopsy specimen was taken from the sterno- 
hyoid muscle as the first procedure of the operation for 
the study of muscle protein synthesis and degradation rates 
in vitro? or muscle fiber type composition. 

In patients with toxic adenoma, hemithyroidectomy 
was performed. In patients with Graves’ disease or toxic 
multinodular goiter, a subtotal resection was done. The 
thyroid lobes were mobilized, the recurrent laryngeal 
nerves and at least three parathyroid glands were identi- 
fied, and the inferior thyroid artery was ligated truncally 
on each side before resection. The parathyroid glands were 
dissected below the line of resection with maintained vas- 
cular supply. The size of the thyroid remnant was ap- 
proximately 1 X 1.5 X 2.5 cm. The operative blood loss 
was estimated by weighing all sponges used at operation. 

Indirect laryngoscopy was performed in all patients be- 
fore and after operation. During the postoperative course, 
pulse rate, body temperature, and serum calcium levels 
were determined daily. Serum T; and TSH were measured 
1, 3, 6, and 12 months after operation. 

Informed consent was obtained from each patient. The 
study was approved by the Ethical Committee at the Uni- 
versity of Göteborg, Göteborg, Sweden. 

Results are given as mean + SEM unless stated oth- 
erwise. Student’s t-test or Fisher’s exact test was used for 
statistical comparisons. 


Results 


Preoperative Course 


At the time of diagnosis the severity of the disease was 
similar in the two groups, as illustrated by CDI and serum 
T; (Fig. 1). Six patients in Group I and four patients in 
Group II had serum T; levels above 6 nmol/L, and the 
mean serum T3 concentrations in these patients were 8.4 
+ 0.73 nmol/L and 8.8 + 1.51 nmol/L, respectively. Clin- 
ical improvement occurred faster in Group II than in 
Group I, and patients often had notable relief of symptoms 
within the first or second day of treatment with metopro- 
lol. At the end of preoperative treatment all patients were 
clinically euthyroid, but serum T, was normalized only 
in Group I (Fig. 1). Resting pulse rate was reduced from 
105 + 4 to 83 + 3 beats/min during preoperative treatment 
in Group I and from 110 + 4 to 77 + 2 beats/min in 
Group II. 

Finger tremor was present in 11 patients in each group 
at the time of diagnosis. This symptom was relieved during 
preoperative treatment in nine of the 11 patients in Group 
I (82%) and in five of the 11 patients in Group II (45%) 
(NS). One patient in each group had moderate exoph- 
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Fic. 1. Clinical diagnostic index (CDI) and serum T; at the time of 
diagnosis and before operation. Asterisk notes p < 0.01 vs. antith«roid 
drug + thyroxine. 


thalmos at the time of diagnosis. In both patients the con- 
dition remained stationary during preoperative treatm=nt. 

The dose of metoprolol was increased from 200 ng/ 
day to 400 mg/day in 11 of the 15 patients in Group II 
(73%). The median length of preoperative treatment was 
12 weeks in Group I (range: 9-21 weeks) and 5 weeks in 
Group H (range: 4-18 weeks) (p < 0.01). All patients 
completed the preoperative treatment in the original group 
and had thyroid resection. Three patients (20%) in Group 
I had a skin rash with itching during the preopera-ive 
treatment. These symptoms disappeared when thiamezol 
was replaced with propylthiouracil (Tiotil®). No cases of 
leukopenia, agranulocytosis, or other adverse effects of 
the antithyroid drugs were noted. Two patients in Group 
II (13%) complained of nightmares during treatment vith 
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metoprolol, but symptoms were mild and vanished spon- 
taneously after about 1 week despite continued medica- 
tion. No other adverse effects were observed in Group I: 


Intraoperative Course 

The intraoperative course was similar in the two groups. 
Operative blood loss was 256 + 35 mL in Group I and 
216 + 56 mL in Group II (NS). The operating time was 
139 + 6 minutes in Group I and 139 + 9 minutes in 
Group II (NS). The consistency and vascularity of the 
gland was similar in the two groups of patients. There 
was no difference between Group I and II regarding téch- 
nical difficulty in performing the thyroidectomy. The 
weight of the resected thyroid tissue was 27 + 3.3 g in 
Group I and 29 + 3.2 g in Group II (NS). No anesthe- 
siologic or cardiovascular complications occurred in either 
group. Initial, maximum, and minimum blood pressure 
and pulse rate recorded during operation were similar in 
Groups I and II (Fig. 2). 
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Fic. 2. Initial, maximum, and minimum intraoperative systolic blood 
pressure and pulse rate in patients who had thyroidectomy. 
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Postoperative Course 


All patients in Group II recommenced the oral intake 
of metoprolol in the afternoon of operation. One patient 
in Group I and three patients in Group II experienced 
flushing and sweating, elevated body temperature, and 
tachycardia within the first postoperative hours. These 
symptoms and signs were relieved by the administration 
of 50 mg of metoprolol orally to the patient in Group I 
and by 2.0-20 mg of metoprolol intravenously to the pa- 
tients in Group II. There were no cases of severe reactions 
or thyroid storm after operation in any of the treatment 
groups. Morning pulse rate and body temperature at op- 
eration and 3 days after thyroidectomy are shown in Fig- 
ure 3. Except for a significantly lower pulse rate in Group 
II than in Group I in the morning of operation, no other 
differences in pulse rate or body temperature were noted 
between the two groups. 

One patient in Group I had reoperation 6 hours after 
thyroidectomy due to bleeding from a small artery in the 
thyroid capsule. There were no cases of permanent re- 
current laryngeal nerve paralysis, postoperative hypocal- 
cemia, or other complications in either group. The post- 
operative hospital stay was 3.5 + 0.3 days in Group I and 
3.4 + 0.2 days in Group II (NS). 


Late Results 


Hypothyroidism developed in two patients in Group I 
(13%) and in six patients in Group II (40%) during the 
first postoperative year (NS) and was treated with thyrox- 
ine (0.1-0.2 mg/day). In Group I, two other patients were 
given thyroxine after operation since histopathologic ex- 
amination of resected thyroid tissue showed significant 
lymphocyte infiltration and a small papillary carcinoma, 
respectively. The latter patient was reoperated with total 
lobectomy on the affected side. 

Both patients in Group I and four patients in Group 
H who had postoperative hypothyroidism suffered from 
Graves’ disease. The diagnosis of the other patients in 
Group II was toxic multinodular goiter and toxic ade- 
noma, respectively. The weight of the resected thyroid 
tissue was 34 + 3.1 gin patients who had hypothyroidism 
and 25 + 2.8 g in patients who were euthyroid during the 
first postoperative year (p < 0.05). 

Recurrent hyperthyroidism was not seen in any of the 
patients during the first postoperative year. 


Discussion 


Postoperative treatment of patients with hyperthyroid- 
ism with antithyroid drug and thyroxine is well estab- 
lished, and a large number of patients have been reported 
with a low incidence of intraoperative and postoperative 
complications after this type of preparation.” At the 
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Fis. 3. Morning pulse rate and body temperature on the day of operation 
(before operation) and 3 days after thyroidectomy. Asterisk notes p < 0.05 
vs. antithyroid drug + thyroxine. 


time of surgery the patients are euthyroid, the gland is 
depleted of hormone due to inhibited synthesis by the 
antithyroid drug, and the thyroid is firm and small in size 
due to the TSH-inhibiting effect of thyroxine treatment.!° 

The use of 6-blocking agents in the preoperative prep- 
aration of patients with hyperthyroidism has been de- 
scribed in several reports over the last 10-15 years.” é With 
this regimen, fast relief of symptoms is achieved, and pa- 
tients can have surgery a couple of days to a few weeks 
after initiation of treatment. Furthermore, the risk of some 
of the adverse effects of antithyroid drugs, such as leu- 
kopenia and agranulocytosis, is avoided. However, since 
hormone production is not blocked and serum thyroid 
hormones remain elevated during treatment with £8- 
blockers, concerns have been expressed for increased risk 
of intraoperative complications and postoperative thyroid 
storm,’*-'? and some authors advocate that 8-blockers 
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should only be used in patients with mild or mod-rate 
thyrotoxicosis.”° 

In view of the established safety of thyroidectomy in 
conventionally prepared patients, it is essential thæ the 
G-blocker regimen should be comparably safe. To the best 
of our knowledge no prospective and randomized study 
has been reported previously, in which preoperative ~reat- 
ment of patients with hyperthyroidism with a 8-blor king 
agent was compared with a conventional preoperative 
regimen. However, the large number of patients success- 
fully treated with propranolol probably justifies the con- 
clusion that this substance is safe and efficient in thre pre- 
operative management of patients with thyrotoxiccsis.*° 
The current study suggests that the selective 6,-blozking 
agent metoprolol can also be used as preoperative =reat- 
ment in patients with hyperthyroidism, without increased 
risk of serious intra- or postoperative complicationscom- 
pared with a conventional regimen. A selective 8 ;-blc>king 
agent may be preferable to a nonselective 6-blocker.since 
the effect of this type of treatment in hyperthyroidsm is 
caused mainly by 8;-blockade.””* Also, 3)-blocking =gents 
have less adverse effects on pulmonary function than 
nonselective 6-blockers.”! This was illustrated in a -cent 
report, in which two thyrotoxic patients with asthma were 
successfully treated with metoprolol before thyroidec- 
tomy.'! In one of those patients, propranolol was iritially 
administered but had to be discontinued after wh -ezing 
and tachypnea developed. 


Preoperative Course 


Advantages of 8-blockers claimed over convertional 
pretreatment include fast relief of hyperthyroid sym>toms 
and short preparation time. Many of our patients treated 
with metoprolol had notable improvement of symotoms 
within the first or second day of treatment, despte the 
fact that the initial dose of metoprolol was too small to 
reduce pulse rate to 75 beats/min within the first veek in 
two thirds of the patients. 

Although most of the adrenergic symptoms in nyper- 
thyroidism can be controlled by 6,-blockade,”*® pævious 
reports suggest that finger tremor is mediated manly by 
8,-receptors.*”! The current study supports that kypoth- 
esis. Finger tremor was only abolished in less than_half of 
the patients in Group II, whereas this symptom. disap- 
peared during preoperative treatment in the majerity of 
patients in Group I. 

The risk of agranulocytosis during treatment vath an- 
tithyroid drugs is small, but when it occurs it is lifethreat- 
ening. No patient in our study had agranulocytoas. In a 
previous report the incidence of this complication was 
2.7% among patients with thyrotoxicosis treated wath me- 
thimazole.!? Agranulocytosis has not been reported in pa- 
tients with hyperthyroidism treated with 6-tocking 
agents. 
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The incidence of allergic skin reactions in our patients 
treated with methimazole (20%) was somewhat higher - 
than reported previously.!? However, no reaction was se- 
vere, and symptoms disappeared when methimazole was 
substituted with propylthiouracil. Sleep disturbances dur- 
ing treatment with 6-blockers have been described before 
and was more common during treatment with propranolol 
than metoprolol.® 


Intraoperative Course 


Friability and vascularity of the thyroid gland are im- 
portant factors when different preoperative treatments are 
evaluated. Although it is generally agreed on that the gland 
is firm and less vascular after treatment with antithyroid 
drug and thyroxine,!>! reports on the appearance of the 
gland after preoperative treatment with 6-blocker have 
been conflicting. Some authors reported that the gland 
was less friable and vascular after propranolol than after 
conventional pretreatment.*** Others found the gland 
to be more vascular and friable than after pretreatment 
with antithyroid drug and thyroxine, and some even re- 
ported difficulties in obtaining adequate hemostasis after 
preoperative treatment with propranolol.'°?®!? The cur- 
rent result of similar operative blood loss suggests that 
the vascularity of the gland was not different between the 
two groups. This is in accordance with the impression 
during operation that there were no differences in con- 
sistency or vascularity of the gland between the two 
groups. No technical difficulties were encountered during 
operation in either group. One case of postoperative 
bleeding in Group I was caused by hemorrhage from a 
small artery in the thyroid capsule and could not be related 
to friability or vascularity of the gland. 

The amount of operative blood loss reported here was 
almost identical to a recent study by Lee et al.,”? but was 
larger than in other series of thyroidectomies. Thus, Feely 
et al.” reported a blood loss of 80-100 mL and Lee et 
al.’ reported a blood loss of 98 + 10 mL. In none of those 
studies, however, the method for estimation of blood loss 
was stated. In one series of patients with hyperthyroidism, 
prepared with propranolol, in which blood loss was mea- 
sured by weighing the gauze swabs used at operation, the 
blood loss was 160 + 20 mL.’ Michie, with a series of 
1500 patients with thyrotoxicosis,” stated that thyroid- 
ectomy could be performed with blood loss as small as 
15-20 mL. 

No cardiovascular complications occurred during 
anesthesia in the current study. Similarly, anesthesia was 
reported to be uneventful in most previous series of pa- 
tients with hyperthyroidism who were prepared with a f- 
blocker. However, in one study of 44 patients with thy- 
rotoxicosis who were prepared with propranolol, unifocal 
ventricular ectopies were noted during operation in three 
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patients and transient atrial fibrillation was noted in one 
patient.”° 


Postoperative Course 


Despite the fact that all patients took their last dose of 
metoprolol in the morning of operation, three patients 
(20%) in Group II had clinical signs of hyperthyroid func- 
tion in the immediate postoperative course. The symp- 
toms were abolished by small doses of metoprolol ad- 
ministered intravenously, and no case of thyroid storm 
was seen. Postoperative clinical signs and symptoms con- 
sistent with high hormone levels were reported previously 
in 10-20% of patients pretreated with propranolol.*°° 
In these patients, symptoms were relived by intravenous 
or oral administration of small doses of propranolol. In 
one series, similar postoperative symptoms were seen in 
two of eight patients prepared with propranolol, and in 
that study high doses of cortisone were given intravenously 
in combination with the 6-blocker, since development of 
hyperthyroid crisis was feared.'° In a more recent study, 
one of 22 patients pretreated with propranolol died of 
thyrotoxic crisis 3 days after thyroidectomy.” The amount 
of propranolol administered in that study, however, was 
probably inadequate (120 mg/day), as illustrated by high 
baseline and intraoperative pulse rates. Although it is likely 
that the immediate postoperative symptoms were caused 
by high thyroid hormone levels, the fact that one of our 
patients in Group Í had similar symptoms indicates that 
this clinical picture can also be a nonspecific reaction to 
this type of operation. 

The incidence of postoperative hyperthyroid symptoms 
in patients prepared with 8-blockers illustrates the need 
for careful supervision of patients, especially during the 
first 24 postoperative hours. It 1s essential that the med- 
ication is continued until immediately before operation, 
and the interval between 8-blocker dose and operation 
should not exceed 3-4 hours. It is likewise important that 
medication is reinstituted immediately after operation. If 
nausea or vomiting should prevent oral intake, the drug 
. Should be given intravenously. Normalization of serum 
T; and T; was demonstrated 3-4 days after thyroidectomy 
in patients prepared with propranolol,** and it is probably 
not necessary to continue -blocker treatment for 1 week 
after operation, as we did in this study. 


Late Results 


The frequency of postoperative hypothyroidism was 
relatively high in the current study, especially in Group 
IJ. In other reports, the frequency of hypothyroidism var- 
ied from less than 10%!374:5 to 50%.7°’ Since the post- 
operative thyroid function is related to the size of the 
thyroid remnant,” our results of a relatively high fre- 
quency of hypofunction, together with the absence of re- 
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current hyperthyroidism during the first postoperative 
year, indicate that a larger thyroid remnant could have 
been left in place in many of the patients. The larger 
amount of resected thyroid tissue in patients with post- 
operative hypothyroidism than in patients who became 
euthyroid supports that suggestion. It should be noted, 
however, that there was no difference in the size of the 
resected specimen between Groups I and II; any difference 
in the frequency of postoperative hypothyroidism between 
the two groups could not be ascribed to differences in the 
extent of dissection. 

The incidence of hypothyroidism continues to increase 
at least for 5-6 years after thyroidectomy.*® Thus, a longer 
follow-up time is required to evaluate if postoperative hy- 
pofunction is more common after preoperative treatment 
with metoprolol than with antithyroid drug and thyroxine, 
as our results | year after thyroidectomy indicate. 

In conclusion, this prospective, randomized study sug- 
gests that the selective §,-blocking agent metoprolol can 
be used as a preoperative preparation of patients with 
hyperthyroidism, offering the advantage of a shorter pre- 
operative treatment than with a conventional regimen. 
Whether metoprolol is superior to the more frequently 
used propranolol cannot be answered from this study, but 
since the adrenergic symptoms in hyperthyroidism are 
mainly mediated by §)-receptors, the use of a selective 
8,-blocking agent may be advocated. 
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Local Recurrences after Subtotal Esophagectomy — 
for Squamous Cell Carcinoma 
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From July 1982 to June 1985, 100 patients with squamous cell 
carcinoma of the thoracic esophagus had esophageal resection 
arid reconstruction using an abdominal and right thoracotomy 
approach (Lewis-Tanner operation). Five patients died within 
30.days. The remaining 95 patients were studied prospectively 
for evidence of local recurrences: It was found that anastomotic 
recurrences occurred in eight patients, and mediastinal recur- 
rences involving the intrathoracic stomach occurred in seven pa- 


tients over a mean follow-up period of 13 months. The total local | 


recurrence rate was 16% (15 of 95 patients): The incidence of 
anastomotic recurrence was shown to be related only to the length 
of the proximal resection margin and not related to tumor dif- 
ferentiation or lymph node metastases. A proximal resection 
margin of less than 5 cm measured at operation had a 20% risk 
of developing an anastomotic recurrence, and a margin of between 
5 to 10 cm had an 8% risk. Mediastinal recurrences that en- 
croached on the intrathoracic stomach were found to be related 
more to the extent of lateral spread of the primary tumor in the 
mediastinum than to the length of the resection margins. Post- 
operative radiotherapy in patients with palliative resections de- 
creased the incidence of local recurrences. To reduce the incidence 
and consequences of local recurrence after esophagectomy, it is 
suggested that (1) in patients with tumors in the upper thorax, 
a more complete esophagectomy i is. warranted, (2) postoperative 
radiotherapy should be given to patients with short resection 
margins, and (3) in patients with extensive mediastinal spread, 

use of the retrosternal route for reconstruction is preferred. 


esophagus present only at a late stage, curative 

resection with long-term survival iS possible in 
only a small minority. For most, the primary objective 
of treatment is to relieve dysphagia. Of the various mo- 
dalities of treatment, resection offers the best form of pal- 
liation: Thus it is important to ensure that patients can 
swallow adequately after operation. A major disappoint- 
ment to both the patient and the surgeon is the recurrence 
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of dysphagia after operation. This may be from benign 
stricture at the anastomosis, recurrent growth at the anas- 
tomosis, or mediastinal recurrence causing external 
compression on the ésophagoplasty near the anastomosis. 
We report a prospective study of the incidencé of local 
recurrences after resection. These recurrences were also 
correlated with the clinicopathologic findings in an at- 
tempt to define the causes of this complication and thus 
minimize the risk. 


Materials and Methods 


From July 1982 to June 1985, 100 patients with squa- 
mous cell carcinoma of thoracic esophagus had esopha- 
gectomy and reconstruction with the whole stomach via 
a two-phase abdominal and right chest approach—the 
Lewis—Tanner operation'"*—in the Department of Sur- 
gery, University of Hong Kong, Queen Mary Hospital. 
Even for patients with advanced tumors, resection was 
attempted. Of the 100 patients, only 53 had a resection 
with curative intent when macroscopic clearance of tumor 
was achieved; the remaining 47 patients had a palliative 
resection for relief of dysphagia. Five patients died within 
30 days after operation and were excluded from the study; 
the remaining 95 patients formed the basis of this study. 
There were 85 male and 10 female patients with a mean 
age of 60 years. Most tumors were located in the middle 
third of the thoracic esophagus (65 of 95 patients), whereas 
32 tumors were at the lower third and in orily one patient 


the tumor was in the upper third region. 


During operation, the reséction margins were measured 
in-situ before removing thé esophagus.* As much of the 
esophagus 4s possible was removed through the right tho- 
racotomy, leaving only sufficient length for an esophago- 
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a: proximal resection margin 


b: distal resection margin 


FiG. 1. Esophagogastric anastomosis between remaining prcximal 
esophagus and fundus of stomach. 


gastric anastomosis to be made at the apex of the right 
chest. This anastomosis was made between the proximal 
remaining esophagus and the posterior wall of the fundus 
of the stomach (Fig. 1). The esophagogastric junctior. was 
used for the introduction of the stapler if this techrique 
was used.* An average of 23.2 cm of esophagus wes re- 
moved using this operative procedure.‘ 

Mediastinal lymph nodes were removed en bloc-with 
the esophagus. Tumor that had infiltrated the vertenrae, 
the chest wall, the aortic media, or the membranous arts 
of the tracheobronchial tree were left behind. The res=cted 
specimen was examined by serial sections. All lymph 
nodes were individually examined to determine the pres- 
ence or absence of metastatic tumor. The resection mar- 
gins, the proximal one being the “doughnut” or t'ssue 
ring retrieved from the stapling device arid the dista one 
from the resected esophageal specimen, were particularly 
examined for evidence of tumor involvement. 

All patients were followed up regularly after discharge 
at 1-3-month intervals. Those patients with recurrent 
dysphagia, hematemesis, or any other gastrointestinal 
symptoms were subjected to a flexible upper endos-opic 
examination, and any suspicious area was biopsied. Forty- 
eight patients (51%) had endoscopic examination atleast 
once after operation. Tumor recurrences localized et the 
esophagogastric anastomosis only are categorizej as 
anastomotic recurrences, whereas recurrent growtks en- 
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croaching on the intrathoracic stomach or infiltrating 
through it are categorized as intrathoracic stomach re- 
currences. Either an anastomotic or an intrathoracic 
stomach recurrence are considered as local recurrence. At 
the time of analysis, 64 patients had died, mostly of met- 
astatic disease. Postmortem examinations were requested 
in all patients, especially those with suspected recurrences. 
Cultural prejudices were responsible for refusal of most 
requests, and only 13 patients (20%) had autopsy. _ 

Postoperative radiotherapy was not routinely given. 
Patients with positive resection margins, tumor invasion 
of adjacent organs, or lymph node metastases would be 
offered radiotherapy, provided that they were in satisfac- 
tory general conditions to tolerate this treatment. On the 
other hand, some patients with apparent curative resection 
would also receive radiotherapy with the hope that this 
might help to secure a radical cure. 


Results 


During a mean follow-up period of 13 months, 15 pa- 
tients had local recurrences confirmed either at endoscopy, 
at subsequent operation, or at postmortem examination. 
Eight of these recurrences were anastomotic recurrences 
and seven were mediastinal recurrences encroaching on 
the intrathoracic stomach. The clinicopathologic features 
of this group of patients who had local récurrences were 
compared with the remaining patients. Particular atten- 
tion was directed to the length and microscopic findings 
of the resection margins, the differentiation of the tumor, 
the lymph node status, and the extent of lateral spread of 
the primary tumor in the mediastinum. The effect of 
postoperative radiotherapy was also assessed. 

In 94 of the 95 patients who were analyzed where the 
length of the proximal resection margin was determined 
at operation, it was found that the eight patients with an 
anastomotic recurrence had a mean proximal resection 
margin of 5.4 + 3.0 cm (mean +SD), whereas those with- 
out an anastomotic recurrence had a mean length of 8.5 
+ 3.8 cm (mean +SD). This difference was not statistically 
significant (p = 0.10). However, when the patients were 
grouped according to the length of the proximal resection 
margins, a definite trend towards a higher incidence of 
anastomotic recurrence with short resection margins was 
apparent (Fig. 2). When the in-situ resection margin was 
less than 5 cm, four of 20 patients (20%) had an anasto- 
motic recurrence; when it was between 5 and 10 cm, four 
of 49 patients (8%) had anastomotic recurrences; and 
when it was greater than 10 cm, none of the 25 patients 
had a recurrence. The length of the distal resection margin 
was measured in 93 of the 95 patients. There was no dif- 
ference in the mean lengths of the distal resection margins 
between those with and without an intrathoracic stomach 
recurrence, being 8.7 + 5.0 cm (mean +SD) and 8.4 + 4.0 


- cm (mean +SD), respectively. The mean values of the 


Vol. 205 * No, 2 


C] No recurrence 
Mi Anastomotic recurrence 






No. of patients 





a 
14 16 18 20 


cm 
25% 18% 15% 8% 7% 


Fic. 2. Relation between length of proximal resection margin measured 
at operation and anastomotic recurrence, 


resection margins in the different groups of local recur- 
rence are shown in Table 1. 

When the inciderice of local recurrences was correlated 
with the pathologic factor of lymph node metastasis, de- 
gree of tumor differentiation, and extent of lateral spread, 
it was found that there was rio increase in the incidence 
of any local recurrence when the regional lymph nodes 
were involved or when the tumor was poorly differentiated 
(Table 2). It was also noted that for tumors confined only 
to the muscular wall, none of the 14 patients had any 
local recurrence. This was in contrast to those patients 
with lateral spread of the tumor to beyond the adventitia 
where local recurrence developed in 37% (15 of 81 pa- 
tients). 

The effect of postoperative radiotherapy on the devel- 
opment of local recurrences in patients with both palliative 
and curative resection is shown in Table 3. The incidence 
of local recurrence after an apparent curative resection 
was not affected by postoperative irradiation, 18% (8 of 
45 patients) and 17% (1 of 6 patients), respectively, had 
a local recurrence. When there was obvious residual tumor 
left behind (palliative résection), the difference was ob- 
vious; 18% (6 of 31 patients) of those without irradiation 
had local recurrence, whereas none of the 13 patients with 
irradiation had local recurrence. For the whole group, ir- 
respective of whether resection was for palliation or ap- 
parent cure, none of the 19 patients who had irradiation 
had anastomotic recurrence and only one patient (5%) 
had an intrathoracic stomach recurrence. In contrast, for 
those who were not irradiated, 14 patients (19%) had local 
recurrences, eight ds anastomotic recurrences and six as 
intrathoracic stomach recurrences. Furthermore, among 
those five patients with a positive proximal resection mar- 
gin, two were not irradiated and anastomotic recurrences 
developed within 2 months and the patients died; whereas 
in the other three patients given postoperative irradiation, 
none of them had an anastomotic recurrence. Similarly, 
in the two patients with a positive distal resection margin, 
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TABLE 1. Average (In-Situ) Length of Resection Margins at Operation 
versus Local Recurrences” 





Proximal Distal 
Margin Margin 
(cm) (cm) 
Anastomotic recurrence present 5.4+3.0 10.3 + 5.7 
Anastomotic recurrence absent 8.5 + 3.8 8.3+3.8 
Intrathoracic stomach 
recurrence present 9.6 +4.9 8.4 +40 
. Intrathoracic stomach 
recurrence absent 8.1 +3.7 8.7+5.0 


* Mean + SD. 


one was irradiated and free from intrathoracic stomach 
recurrence, whereas the other patient was not irradiated 
and had intrathoracic stomach recurrence. 

Among the eight patients with an anastomotic recur- 
rence, tumor cells were present in the upper resection 
margins in two patients; both were found to have tumor 
emboli in the submucosal lymphatics. These two patients 
died within 2 months after operation. One of them had 
recurrent dysphagia and died of aspiration pneumonia; 
the other patient was not dysphagic and died of broncho- 
pneumonia with the anastomotic recurrence confirmed 
only at postmortem examination. The remaining six pa- 
tients had negative upper resection margins, and all except 
one had recurrent dysphagia with the development of an 
anastomotic recurrence. In these six patients, the intervals 
between resection and the occurrence of the anastomotic 
recurrence ranged from 5.5-24 months with a mean of 
10.5 months. After detection of an anastomotic recur- 
rence, most of them died within 3 months, with the longest 
survival of only 5.5 months (Fig. 3). All patients with 
anastomotic recurrences had died at the time of this re- 


TABLE 2. Influence of Pathologic Factors on Development of 
Anastomotic and Intrathoracic Stomach Recurrences 


No. with 
No. with Intrathoracic No. with 
Anastomotic Stomach Any Local 
Recurrence Recurrence Recurrence 
N (%) (%) (%) 
Lymph node metastasis 
Negative 24 3 (13) 2 (8) § (2)) 
Positive 71 5 (7) § (7) 10 (14) 
Tumor differentiation 
Well 27 1 (4 2 (7) 3 (11) 
Moderate 47 $(i)) Say 10 {21} 
Poor 21 2 (10) 0 (0) 2 (10) 
Depth of invasion 
Confined to 
muscular wall 14 0 (0) 0 (0) . 00) 
Adventitia involved 42 5 (12) 3 (7) 8 (19) 
Infiltrating adjacent 
structures 39 3 (7) 4 (10) 7 (18) 
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TABLE 3. Influence of Postoperative Radiotherapy on the 
Development of Local Recurrence 


No. with No, with 
No, with Intrathoracic Any 
Anastomotic Stomach Local 
Recurrence Recurrence Recurrence 
N (%) (%) (%) 
Palliative resection 
group . 
No radiotherapy 31 4 (12) 2 (6) 6 (18) 
Radiotherapy given 13 0 (0) 0 (0) 0 (0) 
Curative resection 
group 
No radiotherapy 45 4 (9) 4 (9) 8 (18) 
Radiotherapy given 6 0 (0) 1 (17) 1 (17) 
Total 
No radiotherapy 76 8 (11) 6 (8) 14 (19) 
1 (5) 


Radiotherapy given 19 0 (0) 1 (5) 
view; five patients died of aspiration pneumonia with the 
anastomotic recurrence as a significant contributing factor, 
one patient died of carcinomatosis, and the other two 
patients died of bronchopneumonia. There were three 
patients with positive proximal resection margins who did 
not have anastomotic recurrence. All of them received 
adjuvant postoperative radiotherapy and were free from 
any dysphagic symptom. One of them is still alive 36 
months after operation. 

Seven patients had intrathoracic stomach recurrences. 
The mean interval between resection and detection of 
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Interval from resection to recurrence (months) 


25 24 21 


18 


15 12 9 6 3 


Anastomotic recurrence 


——> No treatment 
— > Radiotherapy 


Intrathoracic 


— #8 Surgical bypass 


stomach recurrence 


——@ Diagnosed at autopsy 
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gastric tumor recurrence was 11 months. None of the 
severi patients lived for more than 3 months after detection 
of the local recurrence, and thé majority died within 4 
weeks (Fig. 3). Among the seven patients with intratho- 
racic stomach recurrence, only two had recurrent dys- 
phagia where thé recurrent growth was found to be close 
to the anastomotic site at endoscopic examination. Three 


patients had gastrointestinal bleeding and the recurrence 


was only found at postmortem examination in the re- 
maining two patients. All seven patients died of malignant 
cachexia from carcinomatosis; gastrointestinal bleeding 
from the ulcerative recurrent growth in thé stomach con- 
tributed to death in three patients. Two patients had pos- 
itive distal resection margin: one from tumor emboli in 
the submucosal lymphatics and the patient died of car- 
cinomatosis.5 months after resection without recurrent 
dysphagia, the other patient was given adjuvant postop- 
erative radiotherapy and did not have any intrathoracic 
stomach recurrence. | 
Two of our patients with anastomotic recurrences had 
colonic bypass operation in an attempt to further palliate 
dysphagia, and both patients died of bronchopneumonia 
about 3 weeks after the second operation. Two patients 
with intrathoracic stomach recurrences and three patients 
with anastomotic recurrences were given palliative irra- 
diation after the diagnosis of local recurrence was made. 
The response was not satisfactory, and their median sur- 
vival was about 2 months from the time of detection of 


Outcome (weeks) 


5 10 15 20 25 30 


Fic, 3. Resection—recurrence 
interval and outcome of local 
recurrences. 
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the recurrence. Other patients did not receive any specific 
treatment, and the median survival was about | month. 


Discussion 


Recurrence of dysphagia defeats one of the main aims 
of resection for carcinoma of the esophagus. The reported 
incidence of anastomotic recurrence causing recurrent 
dysphagia ranged from 2-32%. Miller’ reported 19 anas- 
tomotic recurrences (32%) among 60 resection survivors 
who had middle- and lower-third lesions. The majority 
of resections in this series were carried out through a left 
thoracotomy or thoracoabdominal approach, and about 
80% of the anastomoses were subaortic. Twenty-two pa- 
tients were considered to have inadequate excision betause 
of the presence of tumor cells within 1 cm of the upper 
line of esophageal transection (measured on fixed speci- 
mens) and 17 of them had recurrences. Miller concluded 


that the main factor responsible for anastomotic recur- > 


rence was an inadequate resection margin. McKeown® 
reported only one stomal recurrence (2%) among the 62 
patients surviving a Lewis-Tanner operation, and recur- 
rence did not occur in the 73 patients surviving the three- 
phase operation. Hennessy and O’Connell’ reported eight 
anastomotic recurrences causing recurrent dysphagia 
(14.3%) among 56 resection survivors. A 5-cm longitu- 
dinal clearance was attempted in all patients. Microscopic 
involvement of proximal resection margin occurred in 11 
patients, partly accounting for the relative high recurrence 
rate. In our current study, eight patients had anastomotic 
recurrences: six patients had dysphagia and were diag- 
nosed at endoscopic examination, and two patients were 
not dysphagic and were diagnosed at postmortem ex- 
amination. Thus, the incidence of anastomotic recurrence 
causing dysphagia is 6.3%. 

The incidence of anastomotic recurrence seemed to be 
related to the margin of clearance achieved at operation. 
As the esophagus lies within a confined space in the me- 
diastinum surrounded by vital organs, clearance in the 
lateral spread is much more limited than along the axial 
length of the esophagus. The latter, however, is dependent 
on the location of the tumor on the esophagus and the 
surgical approach used. It has been our practice to remove 
the entire thoracic esophagus leaving only a small stump 
to allow for reconstruction in the apex of the right chest. 
Securing an adequate resection margin longitudinally is 
important in decreasing anastomotic recurrences, which 
is one of the causes of recurrent dysphagia and ultimate 
fatality. 

As the esophagogastric anastomosis is made between 
the proximal esophagus and the posterior wall of the fun- 
dus of the stomach, the length of the proximal resection 
margin would be more determinant than the distal resec- 
tion margin in predicting anastomotic recurrences. On 
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the other hand, any residual tumor along the distal re- 
section margin would be expected to give rise to recur- 
rences near the esophagogastric junction that may be in- 
distinguishable from recurrences growing in from residual 
tumor in the mediastinum. A positive distal margin would 
in any case be rare since a partial gastrectomy could be 
easily added if there was any doubt on completeness of 
distal clearance. 

In this study, anastomotic recurrences occurred in eight 
of 95 patients (8.4%), and all eight patients had a proximal 
resection margin of less than 10 cm at operation. Whatever 
the apparently clear margin obtained, an anastomotic re- 
currence represents an inadequate resection margin. In 
fixed specimens, Burgess et al. found intramural spread 
up to 4 cm beyond the gross extent of the carcinoma, and 
this would represent at least a 12.5-cm in-situ length when 
extrapolated from our previous study on esophageal 
shrinkage after resection.* 

Although the mean length of proximal resection margin 
between the patients with and without an anastomotic 
recurrence was not statistically different, there was a def- 
inite trend towards a higher incidence of anastomotic re- 
currence with shorter resection margins. The length of 
the proximal resection margin is obviously limited by the 
location of the tumor for a given exposure and procedure, 
as was the case in this study. With our current results, it 
seems that ifa margin of more than 5 cm cannot be ob- 
tained with the two-phase operation, a high cervical anas- 
tomosis by a three-phase operation might be substituted, 
as advocated by McKeown® and Ong and Kwong.’ Even 
so, there is a limit to the length of clearance obtainable 
for high thoracic tumors because the upper limit is the 
cricopharyngeus. To achieve longer margins would ne- 
cessitate a pharyngolaryngectomy. Preservation of voice 
is thus weighed against the prospect of anastomotic re- 
currence and a reduced chance of cure. 

Besides inadequate axial excision, growth of residual 
primary tumor or involved lymph nodes in the medias- 
tinum may erode into the anastomosis and also appear 
as anastomotic recurrences. In some of these patients, 
however, the exact source of recurrent tumor cannot be 
determined with certainty. Nonetheless, the majority of 
our anastomotic recurrences probably arise from inade- 
quate longitudinal resection, and most of the intrathoracic 
stomach recurrences represent mediastinal invasion from 
without rather than from residual tumer from the gastric 
cardia. This might explain why we could not demonsirate 
any significant difference in the length of the distal resec- 
tion margins between patients with and without intratho- 
racic stomach recurrences. 

Apart from resection margins, other pathologic features 
of the tumor did not seem to be important in the devel- 
opment of local recurrence. Though Sugimachi et al.!° 
reported a higher incidence of tumor recurrence with high- 
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grade malignancy, lymph node metastases, or extensive 
local spread, their study was not, specific for anastomotic 
recurrences, and patients with lymphatic and hema-zoge- 
nous metastases were included in the analysis. In our 
study, we could not demonstrate a positive correlztion 
between anastomotic and intrathoracic stomach recur- 
rences and lymph node status or degree of differentiction 
of the primary tumor. With regard to the depth of invasion 
of the tumor, local recurrences were noted when the tumor 
has invaded the adventitia. However, the risk was not 
found to be in direct proportion to the extent of this la_eral 
spread. 

As we believe that resection offers the best palliacion 
for patients with esophageal cancer, about half of the op- 
erations were performed on patients with advanced dis- 
ease, including those with mediastinal infiltration, extra- 
thoracic lymphatic metastases, and patients with [ver 
secondaries. Inevitably, in most of these patients resicual 
tumors are present in the mediastinum after resectzon. 
This must have resulted in some of the intrathorecic 
stomach recurrences and increased the overall incideace 
of local recurrences. These residual tumors usually take 
some time to reach a mass of sufficient size to compress 
or invade into the intrathoracic stomach, by which trne 
widespread metastases is already evident. Although these 
patients are usually able to eat until they die of malignant 
cachexia, some of them have gastrointestinal bleed:ng 
from the ulcerative growth. In patients with extensive me- 
diastinal spread, use of retrosternal route for reconstrac- 
tion may be preferable. 

The role of radiotherapy in our patients could not de 
defined. Though Kasai et al.’ have reported some stc- 
cessful results with postoperative irradiation, both in ze- 
ducing local recurrences in the neck and mediastinum 
and in improving survival rate, we have refrained frem 
giving routine postoperative irradiation to our severdy 
debilitated patients who had just recovered from major 
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surgery that only palliated the dysphagic symptoms and 
who had only a few more months to live. However, the 
results of selective treatment on the 19 patients who re- 
ceived postoperative radiotherapy suggest some benefit 
from this treatment. It seems that postoperative irradiation 
is effective in the prevention of local recurrence when 
there is obvious tumor present. These results, however, 
must be interpreted with caution because, as we have 
stated, patients were selected for radiotherapy according 
to their general condition. 

The outcome of patients with local recurrence after 
esophagectomy is dismal. It is thus important to identify 
the causes of these local recurrences and initiate adjuvant 
therapy early. 
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Vasodilator Prostaglandins (PG) Prevent Renal 


Damage After Ischemia 





RONALD P. KAUFMAN, JR., M.D. 
HAIM ANNER, M.D. 


Thromboxane (Tx) synthase but not cyclo-oxygenase inhibitors 
prevent acute tubular necrosis (ATN) after renal ischemia, a 
phenomenon believed to be due to stimulation of the endogenous 
production of vasodilating prostaglandins (PG). This study di- 
rectly tests that vasodilating PG protect against the consequences 
of renal ischemia. Anesthetized, 500-g rats had right nephrec- 
tomy and 45 minutes of left renal pedicle clamping or sham 
clamping. The rats were treated with intravenous (I.V.) saline 
1.9 mL/h starting 40 minutes after clamping or sham clamping. 
All rats except the sham group (N = 8) were pretreated 1 hour 
before ischemia with ibuprofen (12 mg/kg) to prevent prostanoid 
synthesis. Beginning 5 minutes before clamp release, the rats 
were treated intravenously for 2 hours with: saline vehicle (N 
= 9), PGE, 400 ng/kg/min (N = 6), nitroprusside 4 ug/kg/min 
(N = 8), or dopamine 3 g/kg/min (N = 11). After 24 hours, 
sham rat creatinine level was 0.5 mg/dL and weight of the left 
kidney was 86.5% of the previously removed right kidney. Com- 
pared with sham rats, ischemia and saline treatment resulted in 
a rise in creatinine level to 2.7 mg/dL (p < 0.05) and a rise in 
kidney weight to 101.9% (p < 0.05); PGE, led to a creatinine 
level of 1.1 mg/dL, a value lower than that of the rats treated 
with saline (p < 0.05), and a kidney weight of 92.0%, a value 
similar to that of sham rats; nitroprusside and dopamine led to 
a rise in creatinine levels to 3.2 mg/dL (p < 0.05) and 2.3 mg/ 
dL (p < 0.05), respectively, as well as a rise in kidney weight to 
108.0% (p < 0.05) and 105.4% (p < 0.05), respectively. Histo- 
logic examination showed ATN in rats treated with saline, ni- 
troprusside, and dopamine, but not in rats treated with PGE,. 
These results indicate that PGE, protects the cyclo-oxygenase- 
treated kidney against ischemia-induced ATN. 


RTY-FIVE MINUTES of normothermic renal isch- 
emia in the unilaterally nephrectomized rat leads 
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to acute tubular necrosis (ATN) 24 hours after the - 


insult. This is indicated macroscopically by an increase 
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in kidney weight, chemically by an elevation in serum 
creatinine level, and microscopically by the focal destruc- 
tion of tubular epithelial cells. Pretreatment with a 
thromboxane (Tx) synthase inhibitor but not a cyclo-ox- 
ygenase inhibitor has been shown to prevent ATN in the 
rat.! This protective effect is believed to be secondary to 
the Tx synthase inhibitor’s ability to decrease TxA, pro- 
duction and increase via end product inhibition the pro- 
cessing of the endoperoxides to prostacyclin (PGI,), a va- 
sodilating prostaglandin (PG). The final result is an al- 
teration in the ratio of PGI, to TxA:, a ratio theorized to 
be important in protecting the ischemic kidney.! This 
study was designed to directly examine the role of vaso- 
dilating PG in protection against renal ischemia. 


Methods 


Forty-twe male rats weighing an average of 500 g were 
anesthetized with 60 mg/kg of pentobarbitol administered 
by intraperitoneal injection. A jugular venous catheter 
was inserted. Thirty minutes before surgery, all rats with 
the exception of the sham group (N = 8) received a bolus 
infusion of the cyclo-oxygenase inhibitor ibuprofen (12 
mg/kg) to prevent prostanoid synthesis. A midline lapa- 
rotomy incision was made and a right nephrectomy per- 
formed. The right kidney was weighed. The left renal ped- 
icle was then isolated and occluded for 45 minutes with 
a vascular clamp. In the sham group a vascular clamp 
was placed on the renal pedicle but did not occlude it. 
The abdominal incision was then closed loosely. Begin- 
ning 5 minutes before clamp release and continuing for 
2 hours, all rats were treated intravenously at 1.9 mL/h 
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Fic. 1. Creatinine levels rose in saline-treated rats 24 hours after ischemia. 
PGE, decreased creatinine levels significantly compared with the saline 
group (p < 0,05) yet not with the normal levels of the sham group. The 
nitroprusside and dopamine groups had creatinine levels that were similar 
to the saline group and significantly elevated compared with PGE, and 
sham rats. 


with either prostaglandin E; (PGE;), 400 ng/kg/min (N 
= 6) (supplied by the Upjohn Company, Kalamazoo, MI); 
nitroprusside 4 ug/kg/min (N = 8); dopamine 3 ug/kg/ 
min (N = 11); or saline vehicle (N = 9). Sham rats received 
intravenous (I.V.) saline vehicle. The laparotomy was su- 
tured closed and the venous catheter removed at the end 
of the infusion. Twenty-four hours after ischemia, the rats 
were reanesthetized, and 3 mL of blood was drawn from 
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FIG. 2. Weight of the ischemic left kidney relative to the weight of the 
excised right kidney rose at 24 hours in saline-treated rats. PGE, treatment 
prevented this rise and maintained a left renal weight that was similar 
to sham-treated rats. Dopamine resulted in a left renal weight similar to 
saline, whereas nitroprusside led to a left renal weight even greater than 


saline treatment. Asterisks signify changes relative to saline treatment 


(p< 0.05). 
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the left renal vein for assay of creatinine. This was mea- 
sured colorimetriclly after the addition of picric acid.* The 
left kidney was removed, weighed, and fixed for light mi- 
croscopy. Histologic sections were evaluated in a 
“blinded” fashion. Each kidney was graded for the extent 
of histopathologic change. Results are reported as the 
mean + SE. Statistics were performed using nonpaired t- 
test and chi-square testing. 

The rats used in this study were maintained in accor- 
dance with the guidelines of the Committee on Animals 
of the Harvard Medical School and those prepared by the 
Committee on Care and use of Laboratory Animals of 
the Institute of Laboratory Animal Resources, National 
Research Council. 


Results 


After 24 hours, creatinine levels of sham rats were 0.5 
+ 0.03 mg/dL (Fig. 1). The left renal weight was 86.5 
+ 1.9% of the previously removed right kidney and the 
histologic section of this kidney was normal (Figs. 2 and 
3). Compared with the sham group, ischemia and treat- 
ment with saline vehicle led to a rise in creatinine level 
to 2.7 + 0.4 mg/dL (p < 0.05) and a rise in renal weight 
to 101.9 + 1.9% (p < 0.05). In six of nine rats, histologic 
findings showed ATN at the corticomedullary junction, 
similar to the ischemic changes reported earlier with this 
model? (Fig. 4). On the other hand, the PGE, group had 
a creatinine level of 1.1 + 0.1 mg/dL, which was signifi- 
cantly lower than that of rats treated with saline (p < 0.05). 
Renal weight was 92.0 + 2.7%, a value that was similar 
to that of sham rats and lower than the kidney weight in 
the rats treated with saline (p < 0.05). Histologic sections 
showed ATN in one of six rats. Nitroprusside led to a 
creatinine level of 3.2 + 0.6 mg/dL, a value similar to 
that of the rats treated with saline and higher than either 
rats treated with PGE; (p < 0.05) or by sham clamping 
(p < 0.05). Kidney weight in the nitroprusside group was 
108.6 + 2.4%, a value higher than that of saline treatment 
(p < 0.05). Histologic sections in six of eight rats dem- 
onstrated ATN, which was similar to the placebo group. 
Finally, dopamine led to a rise in creatinine level to 2.3 
+ 0.4 mg/dL, a value similar to that of the saline and 
nitroprusside groups and significantly increased compared 
with either the sham (p < 0.05) or PGE, groups (p < 0.05). 
Renal weight was 105.4 + 2.6%, an increase similar to 
that of the saline and nitroprusside groups and higher 
than either the sham (p < 0.05) or PGE; rats (p < 0.05). 
Histologic sections demonstrated ATN in five of 11 rats, 
similar to that of both the placebo and nitroprusside- 
treated groups. 


Discussion 


These data indicate that a PGE, infusion protects the 
cyclo-oxygenase-inhibited kidney from ischemia-induced 
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Fic. 3. Twenty-four hours 
after ischemia, kidneys of rats 
treated with saline, ni- 
troprusside, and dopamine 
showed extensive acute tu- 
bular necrosis. 


ATN. The importance of vasodilating PG and, particu- 
larly, a high PG/Tx ratio in limiting ischemic injury was 
suggested by a previous study that showed the benefit of 
Tx but not cyclo-oxygenase inhibition.' Blocking Tx syn- 
thase resulted in increased levels of PG presumably by 
redirecting precursor endoperoxides into the PG synthase 


FIG. 4. Kidneys from rats 
treated with PGE, showed 
virtually normal histologic 
findings 24 hours after isch- 
emia. 
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pathways. Others have documented the ability of an in- 
fusion of the vasodilator prostacyclin to minimize renal 
ischemic injury.* 

The mechanism of prostanoid action after ischemia is 
not certain. It may be that a high PG:Tx ratio protects 
the kidney by maintaining total renal blood flow. Renal 
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perfusion is known to decline after renal injury due to an 
increase in renal vascular resistance.’ Prostaglandins of 
the E>, D>, L, and E; series are renal vasodilators and 
will increase blood flow.” 

A high PG:Tx ratio may also be protective by leading 
to a favorable distribution of renal blood flow. After isch- 
emic injury, both total flow as well as its distribution are 
abnormal. Perfusion of the outer medulla where ATN is 
seen is particularly limited.’ In this region, cells of the 
medullary thick ascending limb of Henle are easily injured 
since this renal region operates normally at a very low 
PO,. Ischemia can lead to injury by further critical re- 
ductions in PO,.’ Ischemia-induced changes in intrarenal 
flow distribution may be reversed by PG. Thus, a PGE, 
infusion will redistribute blood flow from the outer to the 
inner cortex of the kidney.'° This action is augmented by 
pretreatment with ibuprofen, which blocks Tx, allowing 
unimpaired PG action. 

Maintenance of renal blood flow, either total or re- 
gional, may not be the only action of PGE, since the 
vasodilators nitroprusside and dopamine were not ben- 
eficial. It may be that the PG:Tx ratio also maintains the 
microcirculation of the kidney via stabilization of micro- 
vascular permeability. An increase in renal permeability 
after ischemia and saline treatment was indicated grossly 
by renal weight gain, an endpoint minimized by PGE, 
infusion. Cell culture studies have shown that TxA, causes 
endothelial stress fiber disassembly, a decrease in endo- 
thelial cell motility and surface area, and an increase in 
vascular permeability. The vasodilating PG have been 
shown to do the reverse, i.e., promote stress fiber assembly 
and decrease vascular permeability.'' Hence, PGE, in 
the cyclo-oxygenase-inhibited kidney may be acting to 
limit microvascular permeability, thereby affording a 
cytoprotective effect to the kidney. This action has pre- 
viously been proposed for a PGE, infusion in the ischemic 
kidney.*!? 

PGE, may also decrease metabolic activity of the renal 
tubules. Reports indicate that agents that increase meta- 
bolic activity and thereby oxygen requirements lower the 
threshold of ischemic injury.'* PGE, may be acting to 
modify tubule transport activity in a manner similar to 
that shown for PGE,.'* This decrease in oxygen require- 
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ment may then minimize the effects of ischemia in in- 
ducing ATN. 

In summary, the vasodilator PGE,, but not nitroprus- 
side or dopamine, will protect a cyclo-oxygenase-inhibited 
kidney from ATN after 45 minutes of renal ischemia. 
This protection is likely secondary to an increase in the 
PG:Tx ratio, which may benefit the kidney by mainte- 
nance of total blood flow, improved flow distribution, 
limited endothelial permeability, and reduced metabolic 
activity of the renal tubules. 
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Effect of a Stable Prostacyclin Analogue on Canine 


Renal Allograft Rejection 





MASANORI TOBIMATSU, M.D. 
YUJI UEDA, M.D. 


The effect of OP-41483 (Ono Pharmaceutical Co., Osaka, Ja- 
pan), a stable prostacyclin analogue, on canine renal allograft 
rejection was investigated. Administration for 4 days after trans- 
plantation significantly increased renal cortical blood flow and 
urine output when compared with untreated dogs with renal al- 
lografts. Serum creatinine levels remained relatively low during 
postoperative days 1-4. Mean animal survival time was pro- 
longed. Vascular lesions and mononuclear cell infiltration were 
greatly diminished in biopsy specimens removed on day 4. This 
stable prostacyclin analogue provided a degree of protection 
against canine renal allograft rejection. . 


ENAL ALLOGRAFT REJECTION is a complex 
R pathophysiologic phenomenon that is not well 
understood. However, platelet aggregation,' va- 
soconstriction of renal cortical vessels,” intrarenal throm- 
bosis,? and subsequent decline in renal cortical blood flow 
(RCBF)* are characteristic of the early stage of renal al- 
lograft rejection. Recent studies suggest that the prosta- 
glandin-thromboxane system may play a major role in 
the pathogenesis of these phenomena. 

Increased synthesis of thromboxane B-2 (TXB-2) in 
the cortex of rejecting kidneys? and increased levels of 
TXB-2 in the urine before or during rejection® have been 
reported. TXB-2 is a stable metabolite of thromboxane 
A-2(TXA-2). TXA-2 is a possible mediator of the platelet 
aggregation, vasoconstriction, and intrarenal thrombosis 
with subsequent decline in RCBF seen in acute renal al- 
lograft rejection. Prostacyclin (PGI-2) and TXA-2 are 
biologically antithetical substances. PGI-2 is the most 
powerful inhibitor of platelet aggregation discavered so 
far.” It also acts as a potent vasodilator that increases the 
renal blood flow.’ A temporary increase of PGI-2 has been 
observed in the serum!° and renal allograft cortex'! of 
patients during rejection. Because PGI-2 has a protective 
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effect in several pathophysiologic processes, the tempo- 
rary increase of PGI-2 in the early stage of rejection might 
be a self-protecting reaction against immune rejection. In 
addition, PGI-2 has an immunosuppressive effect.!? 
Therefore, PGI-2 seems to be a promising protective agent 
for renal allografts. Because PGI-2 is very unstable at 
physiologic pH and temperature,’ its clinical application 
is limited. 

15-cyclopentyl-w-pentanor-5(E)-6,9 metano PGI-2 
(OP-41483) (Ono Pharmaceutical Co., Osaka, Japan), a 
recently developed PGI-2 analogue with a molecular 
weight of 348,)? is chemically stable for more than 48 
hours at pH 7.4 and 37 C. It is 3-10 times less powerful 
than PGI-2 in terms of the inhibitory effect on platelet 
aggregation, and four times less powerful than PGI-2 in 
terms of the vasodilatory effect.'* We determined the effect 
of exogenous administration of this stable PGI-2 analogue 
on canine renal allograft rejection. 


Materials and Methods 


Adult mongrel dogs of either sex weighing 10-15 kg 
were anesthetized with 30 mg/kg of sodium pentobarbital. 
The left donor kidney was exposed through a lumbar 
oblique incision. RCBF was measured during operation 
and the kidney was removed and perfused with 4 C hep- 
arinized (10 U/mL) Ringer’s lactate solution. Warm isch- 
emic times ranging from 1-5 minutes and cold ischemic 
times ranging from 1-3 hours preceded renal transplants. 

The donor kidneys were transplanted into the right iliac 
fossae of the recipient dogs through a right curvilinear 
incision. End-to-end anastomoses of the renal artery to 
the common iliac artery and end-to-side anastamoses of 
the renal vein to the common iliac vein were done. The 
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TABLE 1. Comparison of Mean RCBF in Dogs Receiving the Stable 
Prostacyclin Analogue (Group 1) or Saline (Group 2)* 





RCBF (mL/min/1i00 g) 
Group | Group 2 D 

Before 155.5 + 10.0 165.1 + 14.5 NS 

nephrectomy (100%) (100%) i 
Immediately after 137.1 £ 7.6 148.4 + 10.4 NS 

revascularization (88.2%) (89.9%) 
Four days after 134.2+ 6.5 70.9 + 3.4 <0.001 

treatment (86.3%) (42.9%) j 


* The numbers in parentheses represent the percentage of RCBF before 
nephrectomy. 


RCBFs of the transplanted kidneys were measured after 
revascularization. After confirming satisfactory urine fow 
from the transplanted kidney, the ureter of transplanted 
kidney was implanted into the urinary bladder (uretero- 
neocystostomy). The function of the recipient dogs’ orig- 
inal kidneys was abolished by cutting and ligating the ure- 
ters bilaterally. 

Dogs with renal transplants were divided into experi- 
mental and control groups. Group | comprised dogs that 
received stable PGI-2 analogue. Six dogs received I.V. sta- 
ble PGI-2 analogue OP-41483 in saline solution at 30 ng/ 
kg/min for 4 hours during the operative day, and 40 yg/ 
kg for 4 days after transplantation. No other immuno- 
suppressive agent was used. Group 2 was the control 
group. Seven dogs were treated identically except that sa- 
line solution without stable PGI-2 analogue was infused. 

The parameters studied were RCBF, renal function 
(serum creatinine levels), animal survival time, and renal 
graft histology. RCBF was measured using a hydrogen 
washout technique! and calculated by the method of 
Kety.'© RCBF was measured at the following points: (1) 
before nephrectomy, (2) immediately after the revascu- 
larization, and (3) 4 days after treatment. Twenty-four 
hour urine volumes were determined on postoperative 
days 1-3. Serum creatinine levels were determined on 
postoperative days 1-4. After measurement of RCBF on 
postoperative day 4, kidney specimens were obtained by 
wedge biopsy, fixed in formalin, and processed for light 
microscopy. Sections stained with hematoxylin and eosin 
or periodic acid—Schiff were examined. 


TABLE 2. Comparison of Mean Postoperative Urine Production ia 
Dogs Receiving the Stable Prostacyclin Analogue (Group 1) 
or Saline (Group 2) After Transplantation 


Urine Volume (mL/24 hours) 


Group | Group 2 p 
Postoperative day 
1 700 + 118 743 +137 NS 
2 850 + 175 943+ 95 NS 
3 980+ 86 556 + 107 <0.02 
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TABLE 3. Comparison of Mean Postoperative Serum Creatinine Levels 
in Dogs Receiving the Stable Prostacyclin Analogue (Group I) or 
Saline (Group 2) After Transplantation 





Group | Group 2 p 
Postoperative day 
0 1.4+0.2 L320) NS 
I 22202 2.6 +40.2 NS 
2 2320.3 3.30.5 <0.05 
3 2.4+0.3 3.50.7 <0.01 
4 24+0.3 3.5+0.1 <0.02 





Statistical analysis was made using the Student’s t-test 
for all parameters. A value of p < 0.05 was considered 
significant. All values are mean + SEM. 


Results 


Table 1 shows the RCBF values for the stable PGI-2 
analogue group and the control group. RCBFs measured 
immediately after revascularization were about 90% of 
the RCBFs measured before nephrectomy in both groups. 
During the 4 days after transplantation, RCBFs in the 
control group (Group 2) decreased to 43% of the RCBF 
levels before nephrectomy. On the other hand, RCBFs 
were maintained at 86% of the RCBF levels measured 
before nephrectomy in the PGI-2 analogue group (Group 
1). The difference between these two RCBFs after 4 days 
of treatment was statistically significant (p < 0.001). 

Table 2 shows the 24-hour urine volumes for the two 
groups. Urine volume on posttransplant day 3 in Group 
| was significantly higher than that in Group 2 (p < 0.02). 

Table 3 shows the daily mean serum creatinine levels 
for both groups. Serum creatinine levels in Group 2 pro- 
gressively increased from 1.3 mg/dL to 3.5 mg/dL during 
the 4 days after transplantation. Serum creatinine levels 
in Group | remained below 2.4 mg/dL during the 4 days 
after transplantation. The differences in serum creatinine 
levels were statistically significant on posttransplant days 
2, 3, and 4 (p < 0.05, p < 0.01, p < 0.02, respectively). 

Table 4 shows animal survival times for the two groups. 
The mean survival times for dogs in Group 1 and Group 
2 were 12.8 days and 6.1 days, respectively (p < 0.01). 


TABLE 4. Mean Postoperative Survival for Dogs Receiving the Stable 
Prostacyclin Analogue (Group 1) or Saline (Group 2) 
After Transplantation 





Mean 
Survival Time Survival Time 
(days) (days)* 
Group | 
(N = 6) 8. 11, 11, 13, 15, 17 12.8 + 1.6 
Group 2 
(N = 7) 4,4, 5, 5, 5, 6, 14 6.1+1.4 


*p< 0.01 
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Fics. 1A and B. Light photomicrographs of kidneys 4 days after transplantation. A. Control group (Group 2). Section shows a marked diffuse 
mononuclear cell infiltration and fibrinoid necrosis of an interlobular artery (hematoxylin and eosin stain; X40). B. Stable PGI-2 analogue administration 
group (Group 1). Section shows multifocal lymphocytic infiltration with predominantly a periarterial pattern. Fibrinoid necrosis of arterial wall is 


not found. Tubules and glomeruli are essentially unremarkable (hematoxylin and eosin stain; X40). 


Figures 1A and 1B show the histologic appearance of 
biopsy specimens removed 4 days after transplantation. 
Features characteristic of Group 2 were marked diffuse 
mononuclear cell infiltration and fibrinoid necrosis of 
renal cortical small vessels (Fig. 1A). Destruction of tu- 
bules and collapse of glomeruli were also seen. Group | 
biopsy specimens were characterized by perivascular 
mononuclear cell infiltrates (Fig. 1B). Renal cortical ar- 
teries showed medial hypertrophy, but fibrinoid necrosis 
was not present. Tubules and glomeruli were essentially 
unremarkable. 


Discussion 


This study shows that administration of stable PGI-2 
analogue, OP-41483, improves RCBF and function of 
renal allografts as well as providing a degree of protection 
from acute renal allograft rejection. These effects are 
probably related to correction of imbalances in the pros- 
tacyclin-thromboxane A-2 system as well as decreasing 
platelet aggregation, vasoconstriction, and intrarenal 
thrombosis within the transplanted kidney. 

Renal allograft rejection is a complex pathophysiologic 
phenomenon initiated by an immune reaction. Since ac- 
tivated immunocompetent cells and antibodies arrive via 
the blood stream, the initial attack is directed at the vas- 
cular endothelial cells of transplanted kidney. Within a 
few hours after transplantation, small lymphocytes orig- 
inating from the host are found in contact with the en- 
dothelium of the transplanted kidney.'’ Immunogloblin 
(Ig G) appears in the walls of the interlobular arteries and 
afferent arterioles within 3 days.'’ Much of the tissue 
damage during acute renal allograft rejection is directed 


at the endothelial cells. PGI-2, which protects the vascular 
walls, is synthesized in the endothelium.'' Injury of the 
vascular endothelium by immune attack may cause a de- 
ficiency of PGI-2 in the transplanted kidney. Endothelial 
damage also promotes platelet aggregation, degranulation, 
and release of TXA-2, which further promotes vasocon- 
striction and thrombi formation. TXA-2 is also released 
from activated immunocompetent cells that have accu- 
mulated in the allograft. Therefore, an excess of TXA-2 
is likely to occur in the rejecting kidney. 

The balance of the PGI-2/TXA-2 system plays an im- 
portant role in the control of platelet aggregation, thrombi 
formation, vascular tone, and subsequent distribution of 
tissue blood flow.!®!° The excess of TXA-2 and deficiency 
of PGI-2 in the transplanted kidney seem to be important 
pathogenetic factors in rejection. Exogenous administra- 
tion of PGI-2 helps correct the imbalance of the PGI-2/ 
TXA-2 system, and subsequently helps protect the trans- 
planted kidney from acute rejection. However, the main 
problem with PGI-2 is its instability at physiologic pH 
and temperature. Its half-life in the circulation is only 2- 
3 minutes. !8!? 

Because clinical applicability of PGI-2 is limited, a sta- 
ble PGI-2 analogue, OP-41483, was developed. This PGI- 
2 analogue is stable more than 48 hours at physiologic 
pH and temperature. Although somewhat less active than 
PGI-2, the analogue has strong vasodilatory and platelet 
aggregation inhibitory effects. In the current study, we 
have shown that administration of this stable PGI-2 an- 
alogue for 4 days after transplantation improved RCBF, 
renal function, and animal survival. A great reduction of 
vascular lesions, predominantly fibrinoid necrosis, sug- 
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gests that this stable PGI-2 analogue protects the vascular 
wall from immune attack. The reduction of cellular in- 
filtration may be secondary to this protective effect. How- 
ever, it is possible that this reduction is due to a direct 
suppression of cell-mediated immunity because PGI-2 has 
been reported to suppress cell-mediated immunity in vi- 
tro.'* It has been suggested that PGI-2 may be an inhib- 
itory regulator, that TXA-2 may be a augmentative reg- 
ulator of cell-mediated immunity, and that PGI-2 and 
TXA-2 may determine the magnitude of the immune re- 
sponse.'* Therefore, exogenous administration of stable 
PGI-2 analogue may lead to a certain degree of suppres- 
sion of cell-mediated immunity and a reduction of cellular 
infiltration. 

The results of this study suggest that the prostacyclin- 
thromboxane system may be an important mediator of 
the complex pathophysiologic phenomenon seen in renal 
allograft rejection. Modulation of the prostacyclin- 
thromboxane system with the stable PGI-2 analogue, OP- 
41483, might be one new approach for protecting renal 
allografts from rejection. 
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Malignant Fibrous Histiocytoma of 


the Pulmonary Artery 





H. VAN DAMME, M.D.* W. VANEERDEWEG, M.D. 


A patient is reported whose symptoms and clinical features were 
interpreted as pulmonary embolism. However, the ultimate di- 
agnosis was malignant fibrous histiocytoma of the pulmonary 
artery, which was made evident at operation. Although extremely 
rare in the early medical literature, primary sarcoma of the pul- 
monary artery has been reported more frequently during the last 
decade. This patient may provide further insight into the clinical, 
diagnostic, and therapeutic features of primary sarcomas of the 
pulmonary artery. 


A CASE OF A malignant fibrous histiocytoma of the 


pulmonary artery, preoperatively mistaken for 

lung embolism, is reported. Subtotal excision 
permitted temporary clinical improvement. A review of 
the literature (67 reported cases) is made. 


Clinical Presentation 


A 67-year-old male who had onset of sudden exertional 
dyspnea in September 1984 was studied. The chest film, 
electrocardiogram (ECG), echocardiogram, and phlebog- 


- raphy were normal. There was no evidence of thrombo- 


phlebitis. The patient was a miner, and had smoked 15 
cigarettes daily for the past 50 years. Two weeks later he 
had a new access of dyspnea, chest pain, and syncope. 
There was no history of hemoptysis. The chest film was 
normal but the dyspnea continued, and by June 1985, he 
had a weight loss of 15 pounds. The chest flm showed a 
solitary lesion in the left upper lobe (Figs. 1 and 2). The 
right hilum was nodular and the peripheral lung fields 
were hypovascular. The ECG and echocardiogram showed 
a pronounced right ventricular strain and hypertrophy 
pattern. Arterial blood gases showed severe hypoxemia, 
(Po, = 50 torr) with hypocapnia (PCO, = 25 torr). He 
was admitted for further evaluation, and the symptoms 
were believed to be caused by pulmonary embolism. The 
lung perfusion scan confirmed multiple perfusion defects, 
primarily in the right lung. A subtraction pulmonary ar- 
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teriogram demonstrated a right to left shunt through an 
atrial septal defect with a saddle embolus in the pulmonary 
arterial trunk extending into the right and left pulmonary 
arteries. The mean pulmonary artery pressure (PAP) was 
70 mmHg. Computed tomography (CT) scan of the thorax 
showed a coin lesion in the upper lobe and confirmed 
subtotal thrombosis of the pulmonary artery (Fig. 3). 
There was no evidence of deep vein thrombosis or other 
obvious source of embolism on phlebography. A diagnosis 
of massive embolism was made, and the patient was re- 
ferred for treatment with fibrinolytic agents. 

The ECG showed right bundle branch block and right 
ventricular strain with P-pulmonale. The pulmonary an- 
giogram demonstrated an occluding lesion in the pul- 
monary artery extending to the bifurcation with a mar- 
ginal rim of contrast dye (Fig. 4). Streptokinase was ad- 
ministered by central catheter. Several hours later the 
patient had onset of chills and fever with a diminished 
blood pressure. A controlled subtraction angiogram did 
not show any improvement in pulmonary vascularity. It 
was presumed that the patient had an allergic reaction to 
streptokinase and, therefore, it was discontinued and uro- 
kinase therapy was initiated. Despite maximal dosage, no 
improvement occurred. Since the respiratory status of the 
patient continued to deteriorate despite thrombolytic 
therapy, the situation became life threatening, and it was 
decided to proceed with pulmonary embolectomy. A me- 
dian sternotomy was performed and cardiopulmonary 
bypass initiated. The pulmonary trunk was rubbery and 
firm on palpation and the right atrium was enormously 


. distended. An atriotomy revealed a patent foramen ovale, 


which was closed primarily. A longitudinal incision in the 
dilated pulmonary trunk exposed a gray, yellow tumor of 
the vessel extending into both the right and left pulmonary 
arteries. There was an easy cleavage plane between the 
tumor and the vessel wall, and by progressive extraction, 
a glistening solid tumor mass was removed (Fig. 5). On 
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FIG. 1. Preoperative chest film with prominence of the hili and translucent 
lung fields (right lower lobe). A solitary coin lesion is seen in the left 
upper lobe. 


the left side, extraction of the tumor was incomplete due 
to invasion of the arterial wall. After excision, bright red 
back bleeding was noted from the distal pulmonary ar- 
terial branches. The right lung showed a consolidated 
hemorrhagic infarct of the entire middle lobe. On the left, 
a nodular lesion 2 cm in diameter was felt in the left 
upper lobe without hilar-lymphadenopathy. It was left in 
place. Microscopic examination showed fibrous tissue 
with acellular and cell-rich areas, composed of bundles 
of spindle-shaped cells, some anaplastic multinucleated 
giant cells, layered fibrin deposits, and rare histiocytes. 
Cytochemical reactions demonstrated acid phosphatase 
activity in pleomorphic histiocytes. 

A diagnosis of malignant fibrous histiocytoma of the 
pulmonary artery was made. After operation there was 
initial improvement of the respiratory state with nearly 
complete symptomatic recovery (Fig. 6). However, this 
was later complicated by a progressive respiratory infec- 
tion due to Klebsiella, which was ultimately controlled 
by antibiotics. Chemotherapy and irradiation were not 
recommended for the malignancy, and the patient was 
then transferred to his local hospital, as this surgical act 
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was considered as a purely palliative incomplete tumor 
resection. 


Discussion 


By 1984,' 67 patients with sarcoma of the pulmonary 
artery had been reported, with a female:male ratio of 2: 
1.'? The onset of the clinical manifestations is insidious 
with few specific signs and symptoms, and months may 
pass before a definite diagnosis can be established. The 
most prevalent and predominant complaints include in- 
tractable cough, exertional dyspnea, occasional hemop- 
tysis, and pleuritic pain. Episodes of fainting and syncope 
may occur, and the mean duration of symptoms is usually 
about 1 year.'? Most of these lesions have been discovered 
at autopsy, as only 15 patients! were diagnosed at or before 
exploratory thoracotomy.*~’ 

The most evident presumptive misdiagnosis is pul- 
monary embolism. Nevertheless, a typical history (recur- 
rent bouts of chest pain and hemoptysis) is usually absent. 
In case of pulmonary artery sarcoma there is no evidence 
of thrombophlebitis. The chest film shows oligemic lung 
fields with prominence of the hilar regions. The right heart 
is enlarged with a prominent pulmonary artery. Coin le- 
sions are sometimes observed, indicating peripheral me- 
tastases.” The plain chest film may show an abrupt cut- 
offin hilar prominence with a sudden decrease in diameter 
of the pulmonary artery. There may be oligemic hyper- 
lucent lung fields (Westermark’s sign), in contrast with 
the normal tapering of the artery and its branches in the 
nonaffected lung.™*8 The ECG and echocardiogram reveal 
right ventricular strain and hypertrophy, and the clinical 
course usually progresses to congestive heart failure.” The 
principal methods of diagnosis include right heart cath- 
eterization,”’ oxymetry, and angiography. In addition to 
an increased PAP, a patent foramen ovale with an intra- 
cardiac right to left shunt is sometimes demonstrated. !°!! 
Contrast injection reveals evidence of a filling defect in 
the pulmonary arterial trunk. Angiography may show a 
moving mass, protruding in the pulmonary trunk or the 
right ventricle suggestive of a neoplasm.” The relative 
stenosis of the pulmonary outflow tract may be clinically 
evident by a left parasternal high-pitched systolic ejection 
murmur that increases in intensity on inspiration.’ A 
CT scan with bolus injection of contrast medium dem- 
onstrates a solid mass extending from the pulmonary ar- 
tery into the branches. The pulmonary arterial trunk is 
the usual site of origin of these sarcomas.'~* With pro- 
gressive occlusion of the branches of the pulmonary artery 
by tumor, the total dead space is increased with decreased 
flow associated with large ventilated, but not perfused, 
areas.*° Foci of infarcted lung are adjacent to the occluded 
vessels.*’ Nevertheless, massive infarction is rare, even in 
the presence of complete occlusion,*!* since there is ad- 
equate circulation from the bronchial arteries, ensuring 
viability of lung tissue and patency of the pulmonary ar- 
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FIG. 2. Tomography showing 
the solitary coin lesion in the 
left upper lobe. 


tery distal to the occluding lesion. The bronchial arteries 
fill the pulmonary artery branches retrograde through 
anastomoses at the precapillary level*:'* as demonstrated 
by profuse back bleeding after excision.'*~'* There is a 
clear relationship between the magnitude of arterial back- 
flow at the time of removal and the ultimate degree of 
clinical improvement. Dilated bronchial arteries, supply- 
ing the involved underperfused lung, can be visualized by 
thoracic aortography.'*'' Carcinoma of the lung invading 
the pulmonary artery may also give this appearance.*"!” 
Noninvasive methods, such as two-dimensional echocar- 
diography, are useful in the assessment of space-occupying 
processes of the cardiac cavities or major vessels.':!3:!8 
Mediastinoscopy usually reveals normal lymph nodes,5ć 
and bronchoscopy is usually unremarkable and only 
shows extrinsic compression of the main bronchi. brush- 
ing and cytologic findings being normal.® 

Intrapulmonary metastatic deposits are frequent and 
follow fragmentation and tumor embolization into the 
branches of the pulmonary artery.*ć Clinically, this may 
coincide with an increase in dyspnea, hemoptysis, and 
chest pain.’ Metastases outside the thorax are rare.”"!’ 

At operation, a firm, distended pulmonary trunk is 
present. The arterial lumen is filled with neoplasm. The 
consistency of the tumor is fibrous and elastic,*!° and the 
gelatinous tumor is molding the pulmonary artery 
branches as a digitating cast that is generally resectable. !? 
The involvement by the tumor is predominantly limited 
to the intima and the luminal portion of the media,?*?'!9 
permitting excision by endarterectomy. 

Aggressive excisional removal should be considered in 


MALIGNANT HISTIOCYTOMA OF THE PULMONARY ARTERY 





205 





patients with nonsynchronous lung metastases of soft tis- 
sue sarcomas, with a long disease-free interval reflecting 
a long tumor-doubling time. '? Histologically, these tumors 
comprise loosely arranged pleomorphic cells of mesen- 





FIG. 3. CT scan of the pulmonary arteries following injection of bolus 
of dye. The filling defect (arrows) caused by the intravascular neoplasm 
of the pulmonary trunk, extending beyond the bifurcation, is apparent. 
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FIG. 4. Preoperative pulmonary arteriogram with a subtraction film 
showing occlusion of the right pulmonary artery. A nodular filling defect 
is present in the left main pulmonary artery indicating extension of the 
neoplasm. 
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chymal origin, with fibroblast-like spindle cells ar- 
ranged in a thin fascicular pattern of interlacing bundles. 
There are histiocytes, numerous lysosomal granules, and 
undifferentiated multinucleated giant cells with nuclear 
pleomorphism and frequent mitoses. The many histologic 
appearances indicate a derivation from an undifferentiated 
multipotent mesenchymal cell.”"*?! Reticular stains show 
abundant reticular fibers. The variability of the histologic 
appearance and microscopic pattern, previously called 
mesenchymoma,** is remarkable,'~**’?! with 37% being 





FIG. 5. Specimen removed at operation. 
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nondifferentiated sarcoma, 17% leiomyosarcoma, 13% 
myxosarcoma, 8% rhabdomyosarcoma, 8% fibrous his- 
tiocytoma, 11% chondrosarcoma, and 6% mesenchy- 
moma. The ultrastructure of malignant fibrous histiocy- 
toma shows fibroblast-like cells and histiocytes in different 
proportions.?™? In the histiocytes, acid phosphatase ac- 
tivity is cytochemically detected in the endoplasmic re- 





FIG. 6. Postoperative pulmonary arteriogram demonstrating improved 
pulmonary blood flow. 
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ticulum and lysosomes. They also typically contain a- 
antichymotrypsin globulin.*! The lesions can further be 
characterized as either high-grade, with a high likelihood 
of metastases, and low-grade, unlikely to metastasize, but 
which may recur locally. 

Sarcomas of large vessels are most frequent in veins 
(75%, with half being in the inferior vena cava), followed 
by the pulmonary artery, where they are twice as frequent 
as in systemic arteries.” A correlation with vascular 
pressure and thickness of vessel wall seems probable. 

Excision is the primary treatment for sarcomas. Some 
authors attempt to achieve macroscopic clearance of the 
intravascular tumor by pneumonectomy, and it is re- 
garded as the procedure of choice.'**4 This was not pos- 
sible in our patient, since the right middle lobe was in- 
farcted and the pulmonary reserve would have been com- 
promised had a left pneumonectomy been performed. 

Killebrew? and others,” report successful resection of 
the pulmonary trunk and replacement with a composite 
graft. Reoperation for recurrence of a primary leiomyo- 
sarcoma of the pulmonary artery, which was not com- 
pletely resectable at the second operation, has also been 
reported.'* An interesting postoperative complication is 
pulmonary hemorrhage, which follows capillary disrup- 
tion associated with reperfusion at a higher pulmonary 
pressure. >!8:2526 Although other sarcomas may respond 
to radiation,”’® it has not been beneficial.>** Moreover, 
pulmonary fibrosis can be a problem after radiation.”° 
Adjuvant multidrug chemotherapy has little impact on 
this malignancy.” Survival up to 4 years has been reported 
but is exceptional. 


Conclusion 

Primary sarcoma of the pulmonary artery should be 
suspected as a rare cause of pulmonary arterial occlusion. 
Some features that may arouse suspicion include a history 
extending for months, unresponsiveness of suspected pul- 
monary embolism to fibrinolytic agents, and persistence 
of perfusion defects both on the lung scan and pulmonary 
arteriogram.”> Chronic thrombosis of the pulmonary ar- 
tery, with organized unresolved thrombi of different ages 
(2% of all pulmonary emboli),''!*”? and without spon- 
taneous endogenous lysis and resolution, '**° or major tu- 
mor emboli to the greater vessels'?° (particularly from 
stomach, breast, and kidney or from myxomas*!®!), are 
diagnoses that often can only be differentiated from these 
neoplasms at operation. The ultimate definitive diagnosis 
is made by the histologic appearance.’ 
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Cognitive Learning During Surgical Residency 


A Model for Curriculum Evaluation 





ROBERT S. RHODES, M.D. MARCIA Z. WILE, PH.D. 


MARUJIE L. PERSONS, M.D. 


The program summary of the American Board of Surgery In- 
Service Training Exam (ABSITE) can be used to quantitate cog- 
nitive learning during a surgical residency and to identify areas 
of curricular weakness in a residency program. Knowledge on 
each question is categorized as high (known) or low (unknown) 
depending on the percentage of residents who answered correctly. 
Knowledge of Level 1 (entry) residents is then compared with 
Level 5 (exit) residents. Each ABSITE question can thus be 
categorized on entry versus exit as known-known, unknown-un- 
known, unknown-known, and known-unknown. Only. about half 
of unknown knowledge on entry appears to become known on 
exit. Very little knowledge known on entry becomes unknown 
on exit. Weaknesses in specific subject areas can be readily 
identified by ranking questions according to the number of exiting 
residents who answer incorrectly. Use of this technique to quan- 
titate cognitive learning in a residency program may allow ob- 
jective assessment of changes in curriculum. 


ANY CHARACTERISTICS ARE REQUIRED of a 
M good surgeon, and the acquisition of these 
characteristics are a measure of an one’s pro- 
gress during surgical residency. The assessment of these 
characteristics are often subjective, however. Objective 
measures do exist for assessment of scientific and medical 
knowledge, the best known examples being the American 
Board of Surgery In-Service Training Exam (ABSITE) and 
the Qualifying Examination. The ABSITE “is designed 
to test the general level of knowledge which has been at- 
tained by residents regarding the fundamentals and the 
basic sciences related to Surgery.”! A good correlation 
has been noted between performance on the ABSITE and 
the Qualifying Examination.”? However, the objective 
measurement by ABSITE often correlates poorly with the 
subjective assessment of clinical competence.* 
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The ABSITE is primarily used to evaluate individual 
resident performance; there appears to have been little 
emphasis on the use of ABSITE to evaluate curricular 
performance. A simple way to evaluate a residency pro- 
gram’s curriculum would be to average the scores of all 
residents. These scores could be averaged as both total 
test scores and within each of the five subject areas: body 
as a whole; gastrointestinal; cardiovascular and respira- 
tory; genitourinary, skin, special senses, musculoskeletal, 
and nervous systems; and endocrine, hematic, lymphatic, 
and breast. Unsatisfactory performance by residents as a 
group might then be a strong motivation to modify the 
residency curriculum. However, averaging individual res- 
ident information is only of limited use for identifying 
the specific modifications needed since the scores within 
each of these categories do not specify strengths or weak- 
nesses on subject matter within each category. For in- 
stance, it could be difficult to modify a curriculum simply 
having identified a weakness in a subject area, such as 
body as a whole. Such an analysis would only identify 
that information was not known. It would not specify 
whether the failure to learn occurred during medical 
school or residency. | 

This paper demonstrates a method by which the AB- 
SITE Program Summary can be used to quantitate the 
effect of a curriculum on cognitive learning during surgical 
residency. The Program Summary lists each question in 
terms of a keyword phrase and indicates the number of 
residents at each level that answered that question incor- 
rectly. For each question, knowledge of residents who have 
just entered the program is compared with the knowledge 
of residents who are about to complete the program. Ap- 
plication of this method to a large, midwestern, surgical 
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residency indicates that only approximately half of the 
cognitive knowledge assessed by the ABSITE is acquired 
during residency. 


Methods 


The model is based on a comparison of knowledge at 
entry to a surgical residency program versus exit from a 
surgical residency program; differences in knowledge be- 
tween entry and exit reflect the impact of the curriculum. 
The operational definition of knowledge is the ability to 
correctly answer questions on the ABSITE. Entry knowl- 
edge is that of Level 1 residents. Since Level | residents 
have been in the surgical residency only about 6 months 
before taking the exam, it is assumed that most of their 
knowledge was learned before starting residency and was 
known on entry into the program. Level 5 residents are 
usually in their final year of residency and will be leaving 
the program within 6 months. Their knowledge is referred 
to as exit knowledge since they have probably acquired 
almost all of the knowledge they will gain during the res- 
idency. Knowledge of a given question at entry and/or 
exit can be classified as high (known) or low (unknown) 
based on a percentage of residents who answer correctly. 

Based on the entry-exit and high-low schema, four 
groups. are established: (1) the known-known group, in 
which knowledge was known at entry and at exit; (2) the 
unknown-unknown group, in which knowledge was not 
known at entry nor at exit; (3) the unknown-known group, 
in which knowledge was not known at entry but was 
known on exit; and (4) the known-unknown group, in 
which knowledge was known on entry but not known on 
exit. This categorization is summarized in Table 1. 

The current report format of the ABSITE is shown in 
Table 2 and contains keyword phrases and their corre- 
sponding responses that exemplify the various categories 
of response that were outlined above. The first type of 
response pattern referred to was the known-known pat- 
tern. This pattern is exemplified by the question on the 
characteristics of carcinoembryonic antigen (CEA); it was 
answered correctly by essentially all residents at all levels. 
The next type of response is the unknown-unknown pat- 
tern. The question on the site of cancer associated with 
transplantation was answered by few residents at any level 
and is an example of this type of response. The next pat- 
tern, unknown-known, suggests that the information was 
not taught and/or learned before residency. but was ac- 
quired during residency. The question on the character- 
istics of sliding inguinal hernias was answered by few res- 
idents at Level 1 but by most residents at Level 5 and is 
an example of this type of response. The fourth and final 
pattern is the known-unknown response. This type of re- 
sponse suggests that the information was taught and/or 
learned before residency but then either mistaught or for- 
gotten and not reinforced during residency. It is exem- 
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TABLE 1. Schema for Categorizing Responses to Questions Based on 
Levels of Knowledge at Entry and Exit 


Entry Knowledge Exit Knowledge Groups 
High High Known-known 
Low . Low Unknown-unknown 
Low High Unknown-known 
High Low Known-unknown 


plified by the question on physiology of the respiratory 
center. Most residents knew the information on entry into 
the program but less than half knew it on leaving the 
program. 

The criteria for categorization into high or low knowl- 
edge can vary, depending on the choice of the program 
director and the number of residents in the program. The 
data in this study are from the 1985 ABSITE taken by 
surgical residents at the Case Western Reserve University 
(CWRU) Integrated Hospitals. There were six chief or 
Level 5 residents and 26 Level | residents at CWRU that 
year. Three different criteria for known or unknown were 
evaluated. When the 50% criterion was evaluated, 13 or 
more Level 1 residents had to answer a question correctly 
for entry knowledge to be considered high or known. 
Three or more Level 5 residents had to answer correctly 
for exit knowledge of a question to be considered high or 
known. The 67% criterion required 18 or more Level ! 
residents and four or more Level 5 residents to answer 
correctly for entry and exit knowledge, respectively, to be 
classified as known. Similarly; the 83% criterion were 22 
or more Level 1 residents and five or more Level 5 resi- 
dents to answer correctly. 


Results 


The responses by surgical residents at CWRU to each 
of 203 questions of the 1985 ABSITE were classified into 
one of the above four response patterns. This process was 


TABLE 2. Current Format of the Program Summary of the ABSITE. 
Keyword Phrases and Incorrect Response Figures are From the 
1985 Exam Taken by Surgical Residents at CWRU 


No. of Residents Answering Incorrectly 


Level 1 
N = 26 


Level 5 
N=6 


Level 2 
N=14 


Level 3 
N=13 


Level 4 
N=6 


Keyword 
Phrase 


Charact CEA l 1 0 0 Q 
Site ca assoc. 

transplant 26 13 10 5 . 6 
Charact 

sliding 

inguinal 

hernias 25 11 9 5 Í 
Physiol 

respiratory 

center 9 8 8 3 4 
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TABLE 3. Distribution of Questions into the Four 
Response Categories* 


Category Criterion 
` Level I Level 5 50% 67% 83% 
Known Known 48% 25% 11% 
Unknown Unknown 26% 30% 47% 
Unknown Known 22% 43% 41% 
Unknown 4% 2% 1% 


Known 


* Data are the percentage of all 203 questions of the entire exam that 
fell in that category. Note the effect of three different criterion of per- 
centage of residents answering a question correctly. 


repeated using each of the three percentage criteria for 
categorizing knowledge as either known or unknown. The 
results are shown in Table 3. When 50% of residents with 
correct responses was the criterion for a question being 
known, then 52% of questions were known on entry (48% 
in the known-known category plus 4% in the known-un- 
known category). The distribution of responses between 
groups changed with the different criteria. As expected, 
the percentage of questions that were known on entry 
decreased as the percentage criterion for a question to be 
categorized as known increased. It is interesting that with 
an increasingly stringent criterion of knowledge, the 
questions tended to redistribute themselves equally be- 
tween the unknown-unknown and the unknown-known 
groups. With the 50% criterion, 48% of questions were 
unknown at entry (26% plus 22%) and only 46% of these 
were known at exit. When 67% of correct responses was 
the criterion for a question to be known, then only 27% 
of questions were known on entry (25% plus 2%). Of the 
73% of questions unknown at entry (30% plus 43%), only 
59% were known at exit. When 83% of correct responses 
was the criterion for a question to be known, then only 
12% of questions were known on entry (11% plus 1%). 
Of the 88% of questions unknown at entry (47% plus 41%), 
only 47% were known at exit. Thus, regardless of criterion, 
only between 46% and 59% of “unknown” cognitive 
knowledge tested by the, ABSITE appeared to be learned 
during surgical residency. These percentages, if represen- 
tative of all cognitive knowledge learned during the resi- 
dency, suggest considerable room for improvement in the 
effectiveness of learning. The effectiveness of the educa- 
tional process as assessed by this technique does not appear 
to be improved by changing the criterion. One consoling 
aspect of this analysis is that very little knowledge known 
on entry becomes unknown at exit. 

An important question is whether this approach has 
validity and reproducibility. Although difficult to answer 
with certainty, it is of great interest that the distribution 
of responses was very similar when the 1984 ABSITE was 
analyzed. Using the 50% criterion, the percentage of 
questions in the known-known, unknown-unknown, un- 
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known-known, and known-unknown categories were 
41%, 23%, 34%, and 2%, respectively. This consistency 
with the 1985 exam is remarkable since only 15% of ques- 
tions were the same in both exams. 

A key assumption of this type of analysis is that the 
Level 1 (entry) residents had similar entry knowledge 
compared with the Level 5 (exit) residents when they en- 
tered the residency. If this assumption is not correct, the 
relative distribution of questions into the various response 
patterns might be altered. For instance, if the entry resi- 
dents were relatively more knowledgeable than the exit 
residents, there would be an increase in the percentage of 
questions in the known-known category at the expense 
of the unknown-known category. If the entry residents 
were less knowledgeable than the exit residents, then the 
converse might apply. Among the CWRU residents, the 
mean nationwide percentile + SEM was 56 + 12 percentile 
for exit residents compared with 41 + 5 percentile for the 
entry residents. Among the 26 entry residents were seven 
residents previously chosen to complete the 5-year general 
surgery residency; the remaining 19 entry residents had 
chosen other surgical specialties. The scores of the seven 
Level 1 general surgery residents were 38 + 10 percentile. 
Therefore, in this study, differences in relative knowledge 
between entry and exit residents appear to favor the exit 
residents. Thus, increases in the percentage of questions 
in the unknown-known category might occur at the ex- 
pense of the known-known category. The model estimated 
that only between 46% and 59% of “unknown” cognitive 
knowledge tested by ABSITE is learned during residency. 
If the exit residents were relatively more knowledgeable, 
this may be a high estimate. | 

A further goal of curricular analysis is to identify specific 
subject areas that need educational emphasis. One way is 
to subcategorize the questions into the subject groupings 
used for the ABSITE. Such an analysis, using the 67% 
criterion, is shown in Table 4. The known-known category 
is clustered between 21% and 32%, whereas the known- 
unknown category remains between 0% and 5%. Cognitive 
learning in the gastrointestinal subject area appears to be 
relatively strong in the CWRU program; 58% of the ques- 
tions fall in the unknown-known category. On the other 
hand, learning, with regard to the subject areas body as a 
whole, the cardiovascular and respiratory systems, and 
the genitourinary, head and neck, musculoskeletal, efc., 
appears to be below the mean of the total exam. 

The current ABSITE report format can also be used to 
identify weak areas of knowledge by listing the keyword 
phrases in descending order according to the number of 
chief residents who answered incorrectly.-This groups and, 
thus, emphasizes information that is not known on exit 
from the residency. By such arrangement, it is easy to 
recognize patterns of similar subject areas. A partial list 
for the 1985 ABSITE for the Level 5 CWRU residents is 
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TABLE 4. Distribution of Questions into the Four Response Categories by Subject Area, Using the 67% Criterion 


Vol. 205 + No. 2 
Total Exam Whole Body 
Level 1 Level 5 (%) (%) 
Known Known 25 27 
Unknown Unknown 30 33 
Unknown Known 43 38 
Known Unknown 2 2 


GI = gastrointestinal. 
CV & Resp = cardiovascular and respiratory. 
GU, etc. = genitourinary, skin, special senses, musculoskeletal, and 


shown in Table 5. Patterns of weakness in transplantation, 
nutrition, and shock and fluid balance clearly emerge. 


Discussion 


Appropriate clinical skills, attitudes, and scientific/ 
medical knowledge are attributes of a good surgeon, and 
the acquisition of these attributes are a measure of a res- 
ident’s progress during their surgical education. Data 
gathering, decision making, problem solving, and appro- 
priate personal characteristics and interpersonal behavior 
may be the most important attributes of a surgeon. How- 
ever, the relative importance of each of these attributes 
and the best way they are taught and/or learned is often 
a subject of debate. Resolution of the issue is difficult 
because assessment of these attributes is often subjective. 
Objective assessment of clinical skills such as data gath- 
ering, decision making, problem solving, and psycho- 
motor activity and the assessment of appropriate attitudes 
are, at best, in their infancy. Schueneman et al.° used 
visiospatial tests to predict operative skills. Although a 
positive correlation was noted between test performance 
and subsequent operative ability, experience suggests that 
poor operative skills are rarely the sole reason for deter- 
mining a surgical resident to be inadequate. 

The ABSITE and the Qualifying Examination attempt 
to provide an objective assessment of the ability to recall 
scientific and medical knowledge. Several studies have 
reported positive correlations between scores on the AB- 
SITE and the Qualifying Examination’ or other measures 
of cognitive knowledge. However, there appears to be 
little correlation between the measures of cognitive 
knowledge and the subjective assessment of the other im- 
portant skills.* Most surgical educators believe that neither 
measure alone should be the sole basis for assessment. 

Although not the sole measure of a resident’s devel- 
opment, the ABSITE has been primarily used to assess 
an individual’s knowledge. This report describes a method 
for using the results of the ABSITE for evaluating learning 
within a surgical residency program. Hence, it provides a 
means of curricular evaluation. The method uses the in- 
formation provided in the Program Summary report to 
quantitate learning in the program versus learning by an 


GI CV & Resp GU, etc Endo etc. 
(%) (%) _  (%) (%) 
21 24 32 24 
19 32 36 30 
58 39 32 46 
2 5 0 0 


nervous systems. 
Endo, etc. = endocrine, hematic, lymphatic, and breast. 


individual. The response to each question is categorized - 
as high (known) or low (unknown) at entry to and at exit 
from the surgical residency program. The criterion for 
high versus low knowledge is based on the percentage of 
residents at entry or exit who answer a question correctly. - 
The impact of the residency curriculum can then be as- 
sessed by characterizing entry-exit knowledge on each 
question as known-known, unknown-unknown, un- 
known-known, and known-unknown. 

The known-known pattern represents information 
known by the residents early in the program, and this 
information was probably taught and/or learned before 
residency. Furthermore, the information was retained 
during residency. Since the information was known at 
both entry and exit from the residency, one could argue 
that acquisition of knowledge in this area was not a func- 
tion of the surgical residency curriculum. Another possible 
interpretation of this type of response is that it isa poor 
question; medical knowledge is not required for the correct 
answer. 

The unknown-unknown pattern suggests that the in- 
formation was not taught and/or learned before or during 
residency. Alternatively, it could be a poor question, the 
correct answer being ambiguous. This response pattern 
should catch the program director’s attention. The large 
number of incorrect responses by CWRU residents to the 
question on the site of cancer associated with transplan- 


TABLE 5. Descending Rank Order List of Keyword Phrases According 
to Number of Level 5 Residents Answering Incorrectly 


Level Level Level Level Level 
l 2 3 4 5 


Keyword Phrase N=26 N=14 N=13 N=6 N=6 
Site ca assoc transplant 26 13 10 5 6 
Amino acids in nutrition 20 10 11 2 6 
Guide fluid vol | 

replacement 11 8 8 4 5 
DX hypovolemic shock 15 13 11 3 4 
DX trace metal 

deficiency 20 12 9 3 3 
RX complic TPN 11 5 5 3 3 
Complic assoc renal 

transplant 6 5 7 2 3 
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tation (Table 2) suggests that the residents were not even 
guessing. In fact, they had been taught that the correct 
response was lymphoma when it actually was skin. 

The unknown-known pattern represents, at least in 
part, a positive effect of the program. This pattern indicates 
information that was not taught and/or learned before 
residency but that was acquired during residency. There 
may be a number of subgroups within this pattern, the 
differences between the subgroups reflecting when the 
knowledge was acquired. The responses to the question 
on sliding hernias (Table 2) suggest that the information 
was not acquired by the majority of residents until the 
final year of residency. Other questions with this pattern 
suggested that the information was acquired by the second 
year of residency. This distinction is useful because it al- 
lows the program director to correlate learning with certain 
rotations, levels of responsibility, and/or other events in 
the curriculum. 

The known-unknown pattern reflects a negative impact 
of the residency curriculum or simply represents material 
that has been forgotten. 

The choice of a criterion for knowledge by a given pro- 
gram director will be influenced by how much they want 
the exam to be a driving force in their program. If the 
high performance on the ABSITE is an important pro- 
gram objective, then a high criterion is likely to be chosen. 
On the other hand, a relatively low criterion might be 
chosen by a program director who feels that the measure 
of achievement on the ABSITE is a less important pro- 
gram objective. The choice of a criterion for high versus 
low knowledge in a given program will also depend on 
the number of exiting residents. If a program has only 
one chief resident, then high knowledge can have but one 
criterion, 100%. With two chief residents the choice of 
known criterion is either 50% or 100%. With a small 
number of residents, this type of analysis may be less 
meaningful in terms of categorizing response patterns. 
Combining Level 4 and Level 5 residents into a single 
group and then analyzing the patterns may be helpful in 
this situation. Since there are few, if any, programs with 
fewer entry residents than exiting residents, a small num- 
ber of residents at entry is not likely to restrict analysis. 

It is important to note that, at least in the CWRU sur- 
gical residency program, the choice of criterion did not 
seem to have a major influence on the percentage of “un- 
known” cognitive knowledge acquired during residency. 
Roughly half of the knowledge assessed by ABSITE that 
was unknown on entry to the residency program remained 
unknown on exit from the residency program. A signifi- 
cant correlation between both a resident’s initial and final 
ABSITE scores and the Qualifying Examination score has 
been previously noted.” Both of these observations are 
consistent with the notion that a significant proportion 
of tested cognitive surgical knowledge is acquired before 
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residency training. It is important to realize, however, that 
these findings do not necessarily quantitate the total extent 
of cognitive learning during residency as it is difficult to 
write questions about commonplace situations. 

Ranking the keyword phrases in descending order ac- 
cording to the number of incorrect responses by exiting 
residents is likely to prove useful in identifying subject 
areas that deserve greater emphasis. It has also been shown 
that ABSITE performance may depend on the mainte- 
nance of a general emphasis as well.’ Therefore, curricular 
modifications designed to focus on areas of weakness 
should not detract from continued emphasis on acquiring 
a broad base of knowledge. 

This is an era of cost-consciousness with regard to health 
care expenditures; the financing of graduate medical ed- 
ucation is no exception. It is only appropriate then that 
the effectiveness of the educational process be analyzed. 
Such analysis requires objective measures, for only then 
can the efficiency of different educational processes be 
compared. The model presented here proposes a method 
for assessing cognitive learning. The data analyzed are 
only for the CWRU residency program and suggest that 
there is considerable room for enhancing the amount of 
cognitive knowledge gained during the surgical residency. 
We believe that the data are not unique to CWRU and, 
in fact, are representative of a nationwide phenomenon. 
We believe this type of analysis will be helpful in estab- 
lishing guidelines to evaluate and improve surgical as well 
as other types of curricula. The objective evaluation of 
surgical resident education will allow assessment of learn- 
ing brought about by changes in curricula and/or faculty, 
and may enhance the effectiveness of the educational pro- 
cess. 
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The Medical Defence Union 


How the United Kingdom Copes with Mishap and Malpractice 





CLIFFORD HAWKINS, M.D., F.R.C.P. 


Doctors and dentists in the United Kingdom belong, 
by payment of a yearly subscription, to a medical defense 
body. This medical defense body deals with problems that 
may develop between doctors and dentists and their pa- 
tients—from minor complaints to allegations of medical 
negligence (malpractice). No other subscription or insur- 
ance is necessary. 

This defense body employs full-time doctors and den- 
tists who are trained in medicolegal matters and can solve 
many problems without the need to incur legal fees. More 
serious disputes are referred to its firm of lawyers who 
virtually specialize in defending doctors and who brief 
council to appear in court to deal with any legal action; 
they charge the usual fees of lawyers to the defense body. 
The defense body acts as a buffer between the doctor and 
the law and is financially self-sufficient through its funds, 
paying the damages that the court may award. But, in 
spite of considerable reserves, reinsurance is obtained 
through underwriters at Lloyds to allow for a sudden rush 
of cases or an unexpected astronomical award. 

National Health Service (NHS) hospitals, including 
nurses and paramedical staff, are covered through the De- 
partment of Health and Social Security (DHHS). Private 
hospitals have to be insured separately, though doctors 
working in them are supported by the defense bodies. 
Sometimes the blame has to be shared between the med- 
ical and nursing staff: for example, a surgeon ligated and 
stripped varicose veins on.a 32-year-old woman with fa- 
vorable results. However, 7 months later the general prac- 
titioner referred her to the surgeon because she had a small, 
firm, tender Jump just by the scar above the ankle. At 
first the surgeon believed that this was a fibrosed clot that 
needed no treatment, but some months later the patient 
reattended to report that while having a bath she had 
knocked her leg. and that the scar above the ankle had 
burst open and revealed a piece of metal. Under local 
anesthesia the surgeon removed the olive that had become 
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detached from a flexible vein stripper; its absence had not 
been noted at the routine swab and instrument check. A 
claim which could not be resisted was settled; 50% of the 
liability was accepted by the hospital on behalf of the 
theatre staff and the other half was paid by the Medical 
Defence Union. 


Historic Aspects 


The Medical Defence Union (MDU) was founded in 
1885, in the same year as the Annals of Surgery. Then, 
medicine involved little more than, as Voltaire cynically 
remarked, “amusing the patient while nature cures the 
disease.” The authoritative and paternalistic doctors con- 
sidered it impertinent for a patient to take them to court. 
The accusation of Bernard Shaw that all professions are 
conspiracies against the public is true to some extent, but 
the MDU can plead “not guilty” for it was conceived not 
by doctors but by the laity: two solicitors and five gentle- 
men started it, the term gentleman then being pinned on 
someone of a certain income or property. However, it was 
soon taken over by doctors. The architect was a distin- 
guished and remarkable Birmingham surgeon, Mr. Law- 
son Tait, who pioneered abdominal surgery, lectured in 
the United States, and received several honorary degrees. 
Legal affairs were one of his many other interests, and he 
was appointed the first President of the MDU in 1887. 

At the start, action was particularly directed against the 
unqualified, for quacks threatened the livelihood of doc- 
tors who depended on fees and did not have a regular 
income from a Health Service. The threat of litigation 
against doctors was slight, although certain cases hit the 
headlines and impoverished the physicians, and there were 
appeals in the medical journals for funds to defray their 
expenses. Raising funds after the event was not a rational 
approach nor an ideal solution; hence the idea of forming 
a defense body to protect the interest of doctors. 
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Nothing is born without strife, and dissatisfaction with 
the constitution of the MDU led to the formation of the 
Medical Protection Society (MPS) in 1892. Today there 
is little difference between the two London-based bodies, 
and this has been so for many years. They cooperate 
closely, and joint committees discuss matters of mutual 
concern and policy; the secretariats work closely together 
and so share their “know-how.” Each body, through their 
lawyers, may support a member on the opposite side in 
a court case but only when this concerns possible negli- 
gence and not when personal matters are concerned. 
Amalgamation has been discussed in the hope of reducing 
the annual subscription but both physicians and dentists 
are fully occupied; calculations have shown that any re- 
duction in cost would be minimal. Many think that it is 
useful to have a choice, although the competition is slight, 
being mainly concerned with enrolling new members (but 
not with taking members from each other), and this is an 
incentive to improve the service. The Medical and Dental 
Defence Union of Scotland (MDDUS) was formed in 
1902 for no particular reason other than its advantage of 
being in Scotland due to the distance from London, as 
traveling was more tedious then than now. The MDU 
was the model for the constitution of the MDDUS, and 
both bodies have cooperated ever since. 


The Medical Defence Union is Not 
an Insurance Company 


The defense bodies are mutual nonprofit making as- 
sociations. They are not insurance companies for the fol- 
lowing reasons: (1) Insurance companies can load a doc- 
tor’s or dentist’s premium if he makes a claim, whereas 
a member of a medical defense body is only required to 
pay the appropriate annual subscription no matter how 
many claims are made against him. (2) Renewal of mem- 
bership could be refused by an insurance company be- 
cause of a high level of claim or claims (when the annual 
policy is renewed). (3) An insurance company will some- 
times settle out of court if there is a pecuniary advantage 
irrespective of the merits of the case or wishes of the doctor 
or dentist. (4) Additional insurance coverage would be 
necessary for retired members or for the estates of those 
who had died, whereas retired members no longer pay a 
fee, yet they are covered against actions arising from 
former patients, and the estates of doctors who have died 
are also protected. 

The defense bodies have built up a skill in preventing 
the numerous unjustified or misinformed claims being 
pursued and in settling justified ones from their funds. It 
is doubtful whether any insurance company or its lawyers 
possess these skills in medical cases. The handling of 
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medical claims is not akin to handling car or other acci- ` 
dent claims. Inefficient, unskilled, or expediency settle- 
ments could lead to more claims and higher premiums. 
An insurance company would unlikely provide the per- 
sonal advisory service (“risk management”) given by 
trained physicians and dentists. 


The Annual Subscription 


The annual subscriptions of both the MDU and MPS 
is £576.00. This represents from 1-2% of doctors’ incomes 
and is small when compared with lawyers in the United 
Kingdom who have to pay at least £1500.00 a year for 
insurance or with premiums in the United States, which 
may absorb 20% of the doctor’s income. Most insurance 
policies require a professional to pay the first portion of 
any claim; the defense body pays all. Financially, the de- 
fense bodies must be strong in order to cover the following: 
inflation, large awards, increasing legal and court expenses, 
and the need to build reserves to cover “the tail” that 
results from the long duration of cases with an unknown 
quantity accumulating at the end. 

All doctors (apart from those newly qualified, or non- 
clinicians) pay the same subscription. Differential sub- 
scription rates have not been introduced because the 
medical defense bodies have special problems partly due 
to the type of practice in the United Kingdom and their 
worldwide membership (except for the United States 
where members are not defended). It is difficult to classify 
doctors where the distinction between specialist and gen- 
eralist is obscure and, even in the United Kingdom, there 
is the example of the general practitioner (GP) who is also 
an anesthetist or performs minor surgery such as vasec- 
tomy. Many physicians in less developed countries must 
be generalists. Hospital practice is more likely to lead to 
costly awards, but GPs draw most heavily on the advisory 
service; one enquiry alone, especially if legal opinions are 
needed, may cost several times a member’s subscription. 


The Benefits of Membership 


Most of the time and activity of the defense bodies is 
occupied with giving advice. A personal answering service 
receives calls 24 hours a day every day of the year, and 
there is always an expert physician available on call. One 
defense body alone may receive 12,000 telephone calls a 
year, and open 10,000 or more files as well as receive 
thousands of letters on existing files. The London offices 
of the MDU provide not only for medical and dental 
members in the United Kingdom, but also for those 
abroad, such as in Europe; the Sydney office covers mem- 
bers in Australia, New Zealand, and the Far East. 
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Many of the queries coming from doctors are difficult 
dilemmas. Nevertheless, answers can usually be given be- 
cause of the accumulated knowledge of handling such 
matters, and so a possible legal action may be aborted. 
These inquiries vary from the trivial to, for example, a 
threatened claim about incontinence following hysterec- 
tomy. On one occasion, an urgent call was received on a 
Sunday afternoon from the casualty doctor who was 
treating a Jehovah’s Witness who had fallen off his bicycle 
and who injured himself and needed a blood transfusion, 
which was refused on religious grounds. 


How the Doctor is Advised to React to a Complaint 


The medical defense bodies are maligned as a conspir- 
acy of silence. This is not true and the doctor is advised 
to be frank and explain and apologize if anything goes 
wrong. Many problems are solved at this stage. Misun- 
derstandings, not misdeeds, cause most difficulties and, 
fortunately, people are ready to accept a reasonable ex- 
planation; cover-up, denial, or prevarication is likely to 
worsen the situation. Good communication. prevents 
trouble. The need for silence only arises when there is the 
threat of a court case. 

Whenever a doctor suspects the possibility of litigation, 
however unreasonable, he is advised to notify the defense 
body immediately and to put it in writing even if he has 
telephoned. A plain statement of the facts is needed with- 
out any comment or expression of opinion: the patient’s 
name and age should be given and it should be typed, 
including the doctor’s signature. This is the incident re- 
port. Later, a full report may be requested; this needs the 
most careful attention and a pamphiet giving the require- 
ments for this is provided. Careful drafting of the initial 
reply may obviate a hearing. If a doctor receives a writ, 
he is advised to send the writ to the defense body im- 
mediately; its solicitors will “accept service of the writ” 
and then prepare a defense. 


How Cases are Settled 


Many cases are settled out of court (see Fig. 1), and the 
following are reasons for this: (1) The patient is fully jus- 
tified and the doctor has no defense. An example would 
be amputation of the wrong finger; the MDU would deal 
with this without the need to incur heavy legal costs. (2) 
Although the lawyers are convinced of the doctor’s in- 
nocence there are gaps in the defense, perhaps due to 
poor hospital records. (3) So many doubtful factors are 
present that, although the doctor was probably not at fault, 
he is likely to be found negligent with all the attendant 
publicity and unnecessary legal expenses. 
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100% 
Claims abandoned 305 
50% 
Claims settled out of court 170 
Claims won by doctor in court 20 
0 Claims lost in court 5 


Fic. 1. Outcome of claims on the defense bodies. Exact statistics are not 
possible as legal cases may continue for many years before being settled. 
These estimates (in round numbers) were based on data from an analysis 
of 500 cases (1974-1975) supplied to the Pearson Commission (Royal 
Commission on Civil Liability and Compensation for Personal Injury 
Report. Her Majesty’s Stationery Office 1978; 2:67) and do not only 
relate to the United Kingdom. 


Analysis of 500 cases carried out in 1974—1975 by the 
Pearson Commission showed that about 61% of the claims 
initiated were abandoned, 34% were settled out of court, 
4% went to court and the case was won by the defendant, 
physician, or dentist; the remainder (only 1%) were lost 
in court judgements. l 

No settlement is made without the member’s consent, 
and a member may insist on going to court. If so, the 
defense body takes the member’s wishes into account. 
Out-of-court settlements take place only when there is a 
serious risk that the case will not be won. Some prefer 
this to avoid publicity even if their innocence is certain. 
Others cannot stand the prospect of a long trial and again 
prefer settlement. It is unfortunate that those physicians 
whose behavior is least reprehensible are exposed to pub- 
licity in a court action, whereas those whose error is cb- 
vious avoid this if the case is settled out of court. 


No-fault Compensation 


No-fault compensation, which has been adopted in New 
Zealand and Sweden, provides a patient who is a victim 
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of a medical mistake with an appropriate award without 
the need for a court action against the doctor or Health 
Authority. This principle is not new and is almost uni- 
versal for accidents that occur at work in the developed 
world. This approach may appear to be a panacea for the 
patient and a blessing for the doctor who will no longer 
be at risk of lawsuits, afflicted by guilt, or suffer the slings 
and arrows of outrageous publicity. But, like everything 
else in life, it is not without its problems. Whereas a com- 
plaint, such as a wrong operation, is settled quickly, many 
matters are less clear cut and cannot be settled quickly. 
It would probably make it easier for a patient to establish 
a case, but compensation for everyone would mean less 
for most; those awarded high damages at present would 
find the standard rate much less. No-fault compensation 
has been discussed at length in the United Kingdom and 
recently by the British Medical Association but it could 
be very costly, and in the current economic climate, the 
government is unlikely to accept the financial burden. It 
has been argued that a reasonable fear of civil negligence 
actions may encourage physicians to take every precaution 
against mishaps and malpractice and, if a no-fault system 
is adopted, a separate disciplinary machinery for doctors 
will be required. 


The Role of the Medical Defence Union in 
Education and Prevention 


The defense bodies issue Annual Reports that recount 
some of the medicolegal problems of the previous year 
and contain short articles about current problems. These 
make worrying, though instructive, reading, and members 
may substitute themselves when remembering Bradford’s 
own thought when watching criminals being taken to ex- 
ecution, “But for the Grace of God, there goes John Brad- 
ford.” The object of the reports is to warn about such 
happenings by illustrating potential pitfalls. Familiar ex- 
amples include venesection disaster, fracture—GP mis- 
diagnosed, vas recanulized, amorous allegation police no- 
tification, retained glass, unexpected pregnancy, bad wnit- 
ing (cost: £55,000), genetic counseling problems, no 
notes——no defense. 

The staff of the defense bodies lecture at undergraduate 
and postgraduate level; educational booklets are issued 
on subjects such as Consent to Treatment, Theatre Safe- 
guards, Doctors and the Law, etc. Films and videotapes 
cover a wide area of topics such as injection errors and 
risks in the Accident and Emergency Department. The 
aim is to educate and prevent, not to tell the doctor or 
dentist how to treat. 


Legal and Social Aspects 


Claims in the United Kingdom, although increasing at 
an alarming rate, are far behind those in the United States, 
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and maximum awards are rarely more than £500,000, 
though £700,000 was reached in 1986. The defensive 
medicine approach seldom affects clinical practice. The 
reasons for this are: (1) The contingency fee system is not 
used. Instead, Legal Aid financed by the state is available 
for those whose disposable capital and income are below 
a specified limit. This provides a source of income, al- 
though not a very lucrative one, for most lawyers, and 
Legal Aid may be extended to cover more of the popu- 
lation. Many claimants must finance actions themselves 
and will be deterred unless the chance of winning is good, 
which is satisfactory for doctors but certainly unfair to 
patients. (2) Juries are not employed in medical cases; the 
content is considered to be too technical for the lay person 
and the outcome likely to be biased by emotion. (3) The 
doctrine of informed consent, where the patient has an 
absolute right to know and to have full disclosure of all 
the risks before agreeing, for example, to have an opera- 
tion, has not yet been accepted. What the patient should 
have been told, in his best interest, is decided by other 
doctors of the same status, although recently, the Law 
Lords held that, if specifically questioned by a patient 
about the risks involved in a particular procedure, a doc- 
tor’s duty is to answer fully and truthfully as the question 
requires. 

Generally, people are not yet litigation-minded in the 
United Kingdom. Moreover, they are covered by the 
NHS, which provides for their treatment (only about 5% 
choose private treatment), and most doctors are thus em- 
ployed, so, as patients do not have to pay for the medical 
and hospital expenses incurred in repairing the damage 
caused by a doctor, an important incentive for suit 1s ob- 
viated. Despite grumbles and some inadequacies, the 
British are pleased with and supportive of the NHS. This, 
together with a certain deferential approach to the profes- 
sion whose image is so far relatively untarnished by the 
daily newspaper reports of doctor’s mistakes, makes the 
average person less inclined to take suit against its doctors 
or the service itself. 

The patient in the United Kingdom has several methods 
of recourse instead of going to a lawyer and filing a suit. 
If the matter is not dealt with at the ward or hospital level, 
recourse can be to one of the formal complaints proce- 
dures set up under the NHS that exist for patients to bring 
grievances against both GP and hospital doctors. These 
investigations deal with whether or not the doctor has 
fulfilled his obligation under the terms and conditions of 
service and not directly with whether he has been negli- 
gent. The patient is allowed to ventilate his problem, and 
many complaints that do involve clinical judgement are 
settled at this stage. A separate and informal method exists 
for hospital doctors who receive complaints about their 
diagnosis and treatment. However, some would argue that 
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these complaints procedures are not yet fair for both pa- 
tients and their doctors. 
The office of Ombudsman or Health Service Commis- 


sioner operates separately from the NHS, and patients 


can complain directly to this distinguished lawyer who 
will investigate their complaint. Those cases where clinical 
judgement is concerned are currently excluded from his 
jurisdiction although there is often no clear dividing line 
between clinical and administrative failure. The yearly 
reports published by the Ombudsman indicate that it is 
often small mishaps and misunderstanding that, singly or 
in combination, have provoked the suspicion, anger, and 
resentment of patients and their relatives. Complaints, 
trivial in themselves, easily come to prey on the mind of 
the complainant if not dealt with fully and properly by 
the Health Authority; delay in dealing with these often 
creates unnecessary suspicion. 

Finally, the medical defense bodies probably help to 
keep down litigation. Lawyers know that the defense bod- 
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ies will not settle frivolous or nuisance suits even though 
the cost may be much less than that of the legal fee nec- 
essary for defending them. The need to defend professional 
reputations is preferred to that of the expediency of an 
immediate financial saving; paradoxically, this approach 
should, in the end, save money. The policy of settling the 
just claims of patients promptly tends to deflect cases, at 
a relatively modest cost, that might otherwise escalate into 
full-blown litigation. 


CLIFFORD HAWKINS, M.D., F.R.C.P. 
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Parathyroid Surgery, Vol. 18 in the series Progress in Surgery. 
M. Rothmund, S. A. Wells, Jr. 250 pp. Basel, Switzerland, Kar- 
ger. 1986. $98.50. 


THIS IS A 250-page monograph. It was the eighteenth in the series 
Progress in Surgery. It is a compliment to the editors. They have 
assembled recognized experts for each of their chapters. The 
book ‘could equally as well be entitled, “The Parathyroid 
Glands,” as there is more here for the reader than just parathyroid 
surgery. 

The book opens with a short, concise, easy to read history by 
Dr. Selwyn Taylor. That is followed by a comprehensive, easily 
readable description by Dr. Edward Brown of the physiology 
and pathophysiology of the parathyroid glands. This chapter 
leads the way for a thorough discourse on other aspects of disease 
involving the parathyroid glands. There is a particularly com- 
prehensive chapter on the surgical anatomy of abnormal para- 
thyroid glands by Dr. Norman Thompson, and two excellent 
chapters on reoperative parathyroid surgery by Dr. John Dopp- 
man and Dr. Jeffrey Norton. 

It is hard not to compliment each author for the quality of 
their chapters. Naturally, there is some overlap, which is partic- 
ularly evident in diagnosis, pathology, and some comments on 
surgical technique, localization, and autotransplantation. If there 
is to be criticism, it is at the prolixity seen in some of the areas 
describing pathogenesis, diagnosis, and pathology. 

Overall, however, the book is a testament to the editors and 
their ability to gather genuine practicing experts in the area of 
parathyroid disease. The book can be recommended for physi- 
cians in all specialties interested in the parathyroid glands and 
their abnormalities of function. 


MURRAY F. BRENNAN, M.D. 
New York, New York 


Surgery of the Stomach and Duodenum, 4th Edition. Lloyd M. 
Nyhus, Christopher Wastell. 914 pp. Boston, Little Brown & 
Co. 1986. $95.00. 


THE FIRST THING TO SAY about this book is that it covers nearly 
everything you need to know about operative procedures on the 
stomach and duodenum. The next observation is that many of 
the most experienced and widely respected authorities in this 
field have collaborated in the production. The third realization 
might be that the presentation is prolix and redundant. It is 
written by 60 authors with widely varying styles. There is no 
obvious relationship between the importance of a topic and the 
amount of space assigned to it, and many of the basic science 
discussions of the effects of various surgical manipulations are, 
in fact, probably irrelevant. Some topics covered in fond detail 
are no longer of much importance. Nonetheless, this is the de- 
finitive book, in English at least, on surgical procedures on the 
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stomach and duodenum, and it is, in many ways, splendid. The 
historical discussions by the Wangensteens and Clarence Dennis 
may be worth the price of admission. There are other absolute 
gems: Olbe and Haglund on physiology of the stomach, Sagor, 
Bloom, and Polak on peptide hormones and the stomach, J. H. 
Baron discussing gastric secretory tests, Sawyers and Herrington 
on vagotomy and antrectomy, Rosoff and Berne on perforated 
ulcer, Ellis on pyloric stenosis, Zollinger and Ayres on the Zol- 
linger-Ellison Syndrome, and Wally Ritchie on stress ulceration. 

Going over such a tremendous contribution, any reviewer 
may quarrel with the way one course or another of this immense 
banquet is presented. Some of the coverage appears idiosyncratic 
(devoting 22 pages to the use of selective vagotomy plus supra- 
pyloric antrectomy as an alternative operation for the dumping 
syndrome, for example). The final, overall evaluation, however, 
must be highly laudatory, and the volume will serve as a standard 
reference for all students of diseases of the stomach and duo- 
denum, and particularly for surgeons working in this area. All 
of us are indebted to Dr. Nyhus and Dr. Wastell for the immense 
investment of time and energy that this opus required. 

Physically, the book is handsomely presented. It is sturdily 
bound, the paper is excellent, and the typography is splendid. 
It is well indexed and easy to read. I am sorry that the high costs 
of production require that the book be sold for $95.00. The 
volume deserves to be in the library of all serious students of 
diseases of the stomach and duodenum. 


JAMES C. THOMPSON, M.D. 
Galveston, Texas 


Surgery of the Oesophagus. T. P. J. Hennessy, A. Cuschieri. 
363 pp. East Sussex, England, Bailliere Tindall. 1986. £35.00. 


THE PUBLICATION OF Surgery of the Oesophagus, edited by 
Hennessy and Cuschieri, is clearly the most refreshing text on 
the esophagus to be published in some time. In the preface, the 
esophagus is described as an “unforgiving organ,” and never 
was there a truer aphorism. 

All but two of the major contributors are foreign to the U.S., 
and this is reflected in the extensive bibliographies at the end of 
each of the eleven sections, in which the text is presented. Out- 
standing are introductory historic accounts in each, prefaced by 
an initial admonition that “a knowledge of history should prevent 
mistakes of the past.” Especially noteworthy are the chapters on 
esophageal motility disorders and hiatal hernia and reflex 
esophagitis. There are no less than 24 operations described that 
have been used in the past in the primary treatment of achalasia 
or its complications, and there are no less than 307 references 
from the international literature at the end of the chapter on 
esophageal motility disorders. 
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The discussions of the demography and epidemiology of car- 
cinoma of the esophagus are a bit weak, but this is a very minor 
detraction. 

The controversial aspects of diagnostic and therapeutic prin- 
ciples throughout are very lucid, yet not too prolonged. At the 
end of each topic, the author states his preference, and the reason 
or reasons therefore, if not previously presented. In the chapter 
on neoplasms, the discussion of the possible advantages of com- 
binations of therapy such as resection, radiation, and chemo- 
therapy in any of several orders, could be more elaborate in 
cases of carcinoma, but again, this is not a significant detraction. 
The print is large, the paper glossed but nonreflective, making 
the book easily legible. The illustrations consist of photographs 
of radiographs and of sketches of operative techniques and are 
all of the highest quality and are profuse throughout. 

The book can be highly recommended for the student, the 
house officer, and the general and specialized physician and sur- 
geon, as the most extensive and authoritative text on the subject 
yet to be presented. 


EDWARD F. PARKER, M.D. 
Charleston, South Carolina 


Fine Needle Aspiration for the Clinician. Joseph A. Linsk, Sixten 
Franzen. 339 pp. Philadelphia, J. B. Lippincott Co. 1986. $39.50. 


FIRST DESCRIBED IN 1930, the technique of fine needle aspiration 
cytology has been increasingly used by the general surgeon in 
the evaluation of mass lesions, particularly those of the breast 
and thyroid. This book, as the title suggests, is directed at the 
clinician, and chapters are organized by body site. The authcrs 
believe that the technique of fine needle aspiration should be 
used by physicians as an extension of the history and physical 
examination in the evaluation of virtually any type of mass or 
enlargement. 
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The introduction includes a detailed and well-illustrated de- 
scription of the suggested method for obtaining and fixing cy- 
tologic specimens. Each of the following chapters is devoted to 
lesions located in a particular organ or anatomic region, ranging 
from the skin to the brain. The chapters are well-referenced, 
and there are many brief case histories illustrating the usefulness 
of aspiration cytology in making the diagnosis. A complete dif- 
ferential diagnosis for each type of mass lesion is included, and 
in many cases an algorithm is presented to direct a systematic 
evaluation of the lesion in question. 

Many surgeons will disagree with the sequence of tests pre- 
sented in the algorithms. For instance, the authors begin the 
evaluation of a pulmonary nodule with a thin needle aspirate, 
whereas many physicians begin with a cytologic examination of 
the sputum. Furthermore, the assertion that pneumothorax“. . . 
occurs so frequently that it is no longer considered a compli- 
cation” must be considered controversial. 

Although stated by the authors, but worthy of emphasis, are 
certain limitations to widespread use of fine needle aspiration. 
The clinician must be well versed in the technique of needle 
puncture, and a skilled and experienced cytopathologist must 
be available to render accurate diagnoses. This is particularly 
important when fine needle aspiration is at a branch point in a 
therapeutic algorithm. Finally, a “negative” cytologic diagnosis 
must be interpreted with caution and in light of the clinical 
situation leading to needle aspiration. In general, a negative as- 
piration 1s not equivalent to open biopsy and should not dissuade 
the surgeon with a strong suspicion of malignancy. 

There is little question that fine needle aspiration is a valuable 
clinical tool. The book by Linsk and Franzen provides interesting 
reading and gives the surgeon who reads it carefully access to 
the large and valuable experience of the authors. 


J. DIRK IGLEHART, M.D. 
Durham, North Carolina 
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ANNALS OF SURGERY is a monthly journal which considers 
for publication original articles in the field of surgery. It is the 
oldest continuously published journal in the English language 
solely devoted to the surgical sciences. The Editorial Board con- 
siders only papers judged to offer significant contributions to 
the advancement of surgical knowledge. 
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Chairman of the Editorial Board of Annals of Surgery. 
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Annals of Surgery has joined a number of other leading Med- 
ical Journals which endorse the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals.” These Re- 
quirements were established by an agreement among a number 
of Editors of Clinical Journals in the United States, Canada and 
the United Kingdom. The Criteria for preparation of manuscripts 
are as follows: 


SUMMARY OF REQUIREMENTS 


Type manuscript double spaced, including title page, abstract, 
text, acknowledgments, references, tables, and legends. 

Each manuscript component should begin on a new page, 
in this sequence: 

Title page 

Abstract and key words 

Text 

Acknowledgments 

References 

Tables: each table, complete with title and footnotes, on a 

separate page 

Legends for illustrations 

Illustrations must be good quality, unmounted glossy prints 
usually 12.7 by 17.3 cm (5 by 7 in.) but no larger than 20.3 by 
25.4 cm (8 by 10 in.). 

Submit the required number of copies of manuscript and 
figures (see journal’s instructions) in heavy-paper envelope. 
- Submitted manuscript should be accompanied by covering letter, 
as described under “Submission of Manuscripts,” and permis- 
sions to reproduce previously published materials or to use il- 
lustrations that may identify subjects. 

Follow journal’s instructions for transfer of copyright. 

Authors should keep copies of everything submitted. 


PREPARATION OF MANUSCRIPT 


Type manuscript on white bond paper, 20.3 by 26.7 cm or 
21.6 by 27.9 cm (8 by 10% in. or 8% by 11 in.) or ISO A4 (212 
by 297 mm) with margins of at least 2.5 cm (1 in.). Use double 
spacing throughout, including title page, abstract, text, acknowl- 
edgments, references, tables, and legends for illustrations. Begin 
each of the following sections on separate pages: title page, 
abstract and key words, text, acknowledgments, references, in- 


Notice to Contributors and Subscribers 


dividual tables, and legends. Number pages consecutively, be- 
ginning with the title page. Type the page number in the upper 
right-hand corner of each page. 

Manuscripts will be reviewed for possible publication with 
the understanding that they are being submitted to one journal 
at a time and have not been published, simultaneously submitted, 
or already accepted for publication elsewhere. This does not 
preclude consideration of a manuscript that has been rejected 
by another journal or of a complete report that follows publi- 
cation of preliminary findings elsewhere, usually in the form of 
an abstract. Copies of any possibly duplicative published material 
should be submitted with the manuscript that is being sent for 
consideration. 


TITLE PAGE 

The title page should contain [1] the title of the article, which 
should be concise but informative; [2] a short running head or 
footline of no more than 40 characters (count letters and spaces) 
placed at the foot of the title page and identified; [3] first name, 
middle initial, and last name of each author, with highest ac- 
ademic degree(s); [4] name of department(s) and institution(s) 
to which the work should be attributed; [5] disclaimers, if any; 
[6] name and address of author responsible for correspondence 
about the manuscript; [7] name and address of author to whom 
requests for reprints should be addressed, or statement that 
reprints will not be available from the author; [8] the source(s) 
of support in the form of grants, equipment, drugs, or all of 
these. 


ABSTRACT AND KEY WORDS 

The second page should carry an abstract of not more than 
150 words. The abstract should state the purposes of the study 
or investigation, basic procedures (study subjects or experimental 
animals and observational and analytic methods), main findings 
(give specific data and their statistical significance, if possible), 
and the principal conclusions. Emphasize new and important 
aspects of the study or observations. Use only approved abbre- 
viations (see list of Commonly Used Approved Abbreviations 
elsewhere in this document). 

Key (indexing) terms: Below the abstract, provide and identify 
as such, three to 10 key words or short phrases that will assist 
indexers in cross-indexing your article and that may be published 
with the abstract. Use terms from the Medical Subject Headings 
list from Index Medicus whenever possible. 


TEXT 

The text of observational and experimental articles is usually — 
but not necessarily—divided into sections with the headings 
Introduction, Methods, Results, and Discussion. Long articles 
may need subheadings within some sections to clarify their con- 
tent, especially the Results and Discussion sections. Other types 
of articles such as case reports, reviews, and editorials are likely 
to need other formats, and authors should consult individual 
journals for further guidance. 

Introduction: Clearly state the purpose of the article. Sum- 
marize the rationale for the study or observation. Give only 
strictly pertinent references, and do not review the subject ex- 
tensively. 
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cytotoxic chemotherapy. And, the efficacy of 
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It ts first-line hormonal therapy in metastatic 
breast cancer in postmenopausal women. 
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BRIEF SUMMARY 

NOLVADEXs (tamoxifen citrate) 10 mg tablets. 

Indications and Usage: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estro- 
gen receptor positive are more likely to benefit from NOLVADEX therapy. 

NOLVADEX in combination with cytotoxic chemotherapy following radical or modified 
radical mastectomy is effective in pad recurrence of surgically curable breast cancer in 
postmenopausal women or women age 50 or older with positive axillary nodes. in the Hubay 
and NSABP studies most of the benetit to date has been in the subgroup with 4 or more 
positive axillary nodes. The contribution of the Aha chemotherapy is uncertain. The 
estrogen and progesterone receptor values may help to predict whether tne adjuvant therapy 
is likely to be beneficial. 

Contraindications: None known. 

Warnings: Pregnancy Category D: NOLVADEX may cause fetal harm when administered to a 
pregnant woman. Individuals should not become pregnant while taking NOLVADEX. Effects 
on reproductive functions are expected from the antiestrogenic propetas of the drug. In 
reproductive studies in rats at dose levels equal to or below the human dose, nonteratogenic 
developmental skeletal changes were seen and were found to be reversibla. In addition, in 
tertility Studies in rats and in teratology studies in rabbits using doses at or below those used 
in humans, a lower incidence of egg implantation and a higher incidence cf fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The 
impairment of learning behavior did not achieve statistical significance in one study, and in 
another study where significance was reported, this was by comparing dosed animals with 
controls of another study. Several pregnant marmosets were dosed during organogenesis or 
in the last half of pregnancy. No deformations were seen, and although the dose was high 
enough to terminate pregnancy in some animals, those that did maintain pregnancy showed 
no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetal deaths, 
and vaginal bleeding. If this drug is used during pregnancy or the patient becomes pregnant 
while taking this drug, the patient should be apprised of the potential haza-d to the fetus. 

Ocular changes have been reported in a few Ae who, as part of a clinical trial, were 
treated for periods grami than one year with NOLVADEX at doses at least our times the 
highest recommended daily dose of 40 mg. The ocular changes consist of retinopathy, and in 
some patients, there are also corneal changes and a decrease in visual acuity. 

in addition, a few cases of ocular changes including visual disturbance, corneal changes, 
and/or retinopathy have been Sapte in patients treated with NOLVADEX at recommended 
doses. It is uncertain if these effects are due to NOLVADEX. 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has 
been reported in some breast cancer ee with bone metastases within a few weeks of 
Starting treatment with NOLVADEX. If hypercalcemia does occur, appropriate measures 
should be taken, and if severe, NOLVADEX should be discontinued. 

Precautions: General: NOLVADEX should be used cautiously in patients with existing leuko- 
pna or thrombocytopenia. Observations of leukopenia and thromboc de occasionally 
ave been made, but it is uncertain if these effects are due to NOLVADEX therapy. Transient 
decreases in platelet counts, usually to 50,000-100,000 mms, infrequently lower, have been 
occasionally reported in patients taking NOLVADEX far breast cancer. No hemorrhagic ten- 

dency has been recorded, and the platelet counts returned to normal levels even though 
treatment with NOLVADEX continued. 

Laron Tests: Periodic complete bioed counts, including platelet counts, may be 
appropriate. 

Carcinogenesis: While no conventional bioassay has been conducted, endocrine changes 
in immature and mature mice were investigated in a 13-month study. Various tumors were 
found in all treated groups. 

Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro 
tests with pro- and eukaryotic test systems with drug metabolizing systems present. 

Impairment of Fertility: uy of male rats was decreased when doses of 0.96 mg/kg or 

reater were administered 11 weeks prior to'mating, and fertility in female rats was decreased 
allowing administration of 0.04 mg/kg for two weeks prior to mating through day 7 of 
pregnancy. There was a decreased number of implantations, and all fetuses were found dead. 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were 
increased numbers of fetal deaths. Administration of 0.125 mg/kg to rabbits during days 
6-18 of pregnancy resulted in abortion or premature delivery. Fetal deaths occured at higher 
doses. There were no teratogenic changes in either rat or rabbit segment II studies. Several 
pregnant marmosets were dosed with 10 mg/kg/day either during organogenesis or in the 
last half of pregnancy. No deformations were seen, and although the dose was high enough 
to terminate pregnancy in some animals, those that did maintain pregnancy showed no 
evidence of teratogenic malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 
1 day before weaning demonstrated increased numbers of dead pups at parturition. It was 
reported that some rat pups showed slower learning behavior, but this did not achieve 
Statistical significance in one study, and in another study where significance was reported, 
this was by comparing dosed animals with controls of another study. 

The recommended daily human dose of 20-40 mg corresponds to 0.4-0.8 mg/kg for an 
average 50 kg woman. 

Pregnancy Category D: See WARNINGS. 

Nursing Mothers: Itis not known whether this drug is excreted in human milk, Because 
many drugs are excreted in human milk and because of the potential for serious adverse 
reactions in nursing infants from NOLVADEX, a decision should be made whether to discon- 
unde Mure ng or to discontinue the drug, taking into account the importance sf the drug to 

e mother. 

Adverse Reactions: The most frequent adverse reactions to NOLVADEX are hot flashes, 
nausea, and vomiting. These may occur in up to one-fourth of patients, but are rarely severe 
enough to require discontinuation of treatment. 

Less frequently reported adverse reactions are vaginal bleeding, sh discharge, men- 
strual irregularities, and skin rash. Usually these have not been of sufficient severity to 
require dosage reduction or discontinuation of treatment. - 

Increased bone and tumor pain, and also local disease flare have occurred, which are 
sometimes associated with a good tumor response. Patients with increased tone pain may 
require additional analgesics. Patients with soft tissue disease may have sudden increases 
in the size of preexisting lesions, sometimes associated with marked erythema within and 
surrounding the lesions, and/or the development of new lesions. When they occur, the bone 
pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly. 

Other adverse reactions which are seen | eg ary aooaa peripheral edema, 
distaste for food, pruritus vulvae, depression, dizziness, light-headedness, and headache. 
There have been infrequent reports of thromboembolic events occurring during NOLVADEX 
therapy. Since for cancer patients in general an increased incidence of thromtoembolic 
events is known to occur, a causal relationship to NOLVADEX remains conjectural. An in- 
creased incidence has been reported when cytotoxins are combined with NOLVADEX. 

If adverse reactions are severe, it is sometimes possible to control them by a simple 
reduction of dosage without Joss of contro! of the disease. ; 

Overdosage: Acute overdosage in humans has not been reported. Signs observed at the 
highest doses following studies to determine LDsp in animals were respiratory difficulties and 
convulsions. No specific treatment for overdosage is known: treatment must be 
symptomatic. f , , 
Dosage and Administration: One or two 10 mg tablets twice a day (morning and evening). 
How Supplied: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg 
of tamoxifen (round, biconvex, uncoated, white tabiet identified with NOLVADEX 600 
debossed on one side and a cameo debossed on the other side} are supplied ir bottles of 

60 tablets and 250 tablets. Protect from heat and light. 
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In intra-abdominal and gynecologic infection 


due to indicated organisms 
Switch to 


CEFOTAN... 


cefotetan disodium 





~~ 


The cost-effective replacement for cefoxitin 


For Intravenous or Intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE 
TREATMENT: CEFOTAN® (cefotetan disodium) is indicated for the therapeutic treatment of the 
following infections when caused by susceptible strains of the designated organisms: 


Urinary tract infections caused by E coli, Kletisiefla species (including K pneumoniae), Proteus 
mirabilis and Proteus sp (which may include the organisms now called Proteus vulgaris, Providencia 
rettgeri, and Morganella morganit). 


Lower respiratory tract infections caused by Streptococcus pneumoniae (formerly D pneumoniae), 
Staphylococcus aureus (penicillinase- and nonpenicillinase-producing strains), Haemophilus 

y {including ampicillin-resistant strains), Klebsiella species (including K pneumoniae), . 
and E coli. 


Skin and skin structure intecticns caused by Staphylococcus aureus (penicillinase- and nonpenicil- 
linase-producing strains), Staphylococcus epidermidis,” Streptococcus pyogenes and Streptococcus 
species (excluding enterococci), and £ coli. 


Gynecologic infections caused by Staphylococcus aureust (including penicillinase- and nonpenicil- 
linase-producing strains), Staphylococcus epidermidis," Streptococcus species (excluding entero- 
cocci), E coli, Proteus mirabilis, Neisseria gonorrhoeae, Bacteroides species {excluding B distasonis, 
8 ovatus, B thetafolaomicron), Fusobacterium species.! and gram-positive anaerobic cocel {including 
Peptococcus and Peptostreptococcus species'). 


intra-abdominal infections caused by € coli, Klebsiella species (incl oe K pneumoniae'), Strepto- 
coccus species (excluding enterococci), and Bacteroides species (excluding B distasonis, B ovatus, 
B thetaiotaomicron). 


Bone and joint infections caused by Staphylococcus aureus.4 
“ROTE: Some strains of Staphylococcus epidermidis are resistant to cefotetan. 
tEfficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence of certain 
postoperative infections in patients undergoing surgical procedures that are classified as clean 
contaminated or potentially contaminated (eg, cesarean section, abdominal or vaginal hysterectomy, 
transurethral surgery, biliary tract surgery, and gastrointestinal surgery). 

The prophylactic dase of CEFOTAN should be administered 30 to 60 minutes prior to surgery. In 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 
clamping of the umbifical cord. 

_. if there are signs and symptoms of infection, specimens for culture should be obtained for 
identification of the causative organism so that appropriate therapeutic measures may be initiated. 


CONTRAINDICATIONS 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics. 


WARNINGS 

Before therapy with CEFOTAN is instituted, careful inquiry should be made to determine whether the 
patient has had previous od ape reactions to cefotetan disodium, cephalosporins, 
penicillins, or other drugs. This product should be given cautiously to peniciliin-sensitive patients. 
Antibiotics should be administered with caution to any peon who has demonstrated some form of 
allergy, particularly to drugs. if an allergic reaction to CEFOTAN occurs, discontinue the drug. 
Serious acute hypersensitivity reactions may require pinepine and other emergency measures. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
Spectrum antibiotics); theretare, it is Important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one primary 
cause of antibiotic-associated colitis. Chotestyramine and colestipoi resins have been shown to bind 
the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis is not 
relieved by drug discontinuance, or when it is severe, oral vancomycin is the treatment of choice for 
enio ote asanti pseudomembranous colitis produced by C difficile. Other causes should also be 
considered. 


PRECAUTIONS © 

GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. If superinfection 
does occur during therapy, appropriate measures should be taken. 

In common with many otner broad-spectrum antibiotics, CEFOTAN may be associated with a fall in 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- 
tional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. 

CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
characterized by flushing, sweating, headache, and tachycardia may occur when alcohol (beer, wine, 
etc) is ingested within 72 hours after CEFOTAN administration. Patients should be cautioned about the 
ingestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: If CEFOTAN and an aminoglycoside are used concomitantly, renal function 
should be carefully monito-ed, especially if higher Be of the aminoglycoside are to be adminis- 
tered or if therapy is prolor.ged, because of the potential nephrotoxicity and ototoxicity of aminoglyco- 
side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN was given alone, 
itis possible pal nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in urine may occur 
with Benedict's or Fehling’s solution. 

As with other cephaloscorins, ngn concentrations of cefotetan may interfere with measurement of 
Serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of 
creatinine reported, 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 
animals have not been performed to evaluate carcinogenic potential, no mutagenic potential of 
cefotetan was found in standard laboratory tests. i 

Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of 
500 mg/kg/day (approx 8-16 times the usual adult human dose) on days 6-35 of life (thought to be 


CEFOTAN® (cefotetan disodlum) 


developmentally analogous to late childhood and prepaery in humans) resulted in reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected cells included spermatogo- 
nia and spermatocytes; Sertoli and Leydig cells were unaffected. Incidence and severity of lesions 
were dose-dependent; at 120 mg/kg/day (approx 2-4 times the usual human dose}, only 1 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesions have b2en 
observed in experiments of comparable design with other me ote iraso e con ating antibiotics 
and impaired fertility has been reported, particularly at high dose levels. No testicular effects were 
observed in 7-week-old rats treated with up to 1000 mg/kg/day SC for 5 weeks, or in infant.dogs 

(3 weeks old) that received up to 300 mg/kg/day IV for 5 weeks. The relevance of these findings to - 
humans fs unknown. fst 


USAGE IN PREGNANCY: Pregnancy Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 
fertility or harm to the fetus due to cefotetan. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only if clearly needed. 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations. 
Caution should be exercised when cefotetan is administered to a nursing woman. 
PEDIATRIC USE: Safety and effectiveness in children have not been estab’ished. 


ADVERSE REACTIONS 
in clinical studies the following adverse effects were considered related to CEFOTAN therapy. 


Gastrointestinal symptoms occurred in 1.5 percent of patients; the most frequent were diarrhea (1 in 
80) and nausea (1 tn 700). 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
{1 in 200), positive direct Coombs’ test (1 in 250}, and thrombocytosis (1 in 300). 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included a rise in SGPT {1 n 150), 
SGOT {1 in 300), alkaline phosphatase {1 in 700), and LDH {1 in 700). 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash (1in 159) énd 
itching (1in 700), 


Local effects were reported in less than one percent of patients and included phlebitis at the site of 
injection (1 in 300}, and discomfort (1 in 500). 


DOSAGE AND ADMINISTRATION = l l 

TREATMENT: The usual aduit dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. 


GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of infection Daily Dose Frequency and Roufe 
Urinary Tract 1-4 grams 500 mg every 12 hours IV or IM 

1 or 2 g every 24 hours IV or IM 

1 or 2 g every 12 hours IV or IM 
Other Sites 2-4 grams 1 of 2g every 12 hours IV or IM 
Severe 4 grams 2 g every 12 hours IV 
Life-Threatening §* grams 3g every 12 hours iV 


*Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To puen postoperative infection in clean contaminated or potentially conar inated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
30 to 60 minutes prior to surgery, In patients undergoing cesarean section, the dose should ba 
administered as soon as the umbilical cord is clamped. 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
employed. The following dosage guidelines may be used. 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance 


mL/min Dose Frequency 
>30 Usual Recommended Dose* _ Every 12 hours 

10-30 Usual Recommended Dose* Evary 24 hours ‘ 
<10 Usual Recommended Dose* Evary 48 hours 


* Dose determined by the type and severity of infection, and susceptibility of the causative organism. 


Cefotetan is dialyzable and it is recommended that for patients undergoing intermittent hemodialy- 
sis, one-quarter of the usual recommended dose be given every 24 haurs on days between dialysis 
and one-haif the usual recommended dose on-the day of dialysis. 


HOW SUPPLIEO 
CEFOTAN is a dry, white to pate yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration. The 1g 
dose is available in 10 mL and 100 mL vials, and the 2 q dose is availzbie in 20 mL and 100 mL vials. ` - 
The vials should not be stored at temperatures above 22°C and should be protected from light. 

igin 10 mUvial Nog 0038-0376-1 | 7 a 

2g in 20 mL vial (NDC 0038-0377-20 
1g in 100 mL vial ts 0038-0376-11 , rs c 
2 gin 100 mL vial (NDC 0038-0377-21 s 
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September 8-11, 1987 Pittsburgh, PA 
Honoring Thomas E. Starzl, M.D., for his work and achievements in the field 


of organ transplantation, the forum is a four-day conference that will address 
major issues associated with organ transplantation and donation. 


fE 


Scientific Sessions: In plenary sessions and lectures, world leaders in transplantation will provide 
perspectives on the past, present and future of transplantation. Competitively 
selected papers based on submitted abstracts will be judged and significant 
awards given for the best contributions. Parallel, concurrent sessions will be 
devoted to kidney, liver, heart, and pancreas transplantation. 


These sessions will address ethical, legal, sociological, and financial issues in 
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General Sessions: 
organ transplantation. Recipient sessions will bring together some 1,000 kid- 
ney, liver and heart transplant recipients from all over the world. Detailed 
‘information, registration and abstract forms will be mailed to members of 
related scientific societies in early 1987. Information also can be obtained by 
writing Office of the Secretariat, International Organ Transplant Forum, 
DeSoto at O’Hara Streets, Pittsburgh, PA 15213, U.S.A. 
Sponsored By: Presbyterian-University Hospital of Pittsburgh, the University of Pittsburgh, 
the Junior League of Pittsburgh, Inc., and Children’s Hospital of Pittsburgh. 
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: 4 . Kreis, France .A. Porter, U.K. 
Chairmen: G. Alexandre, Belgium W.T. Kolff, U.S.A. F.T. Rapaport, U.S.A. 
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= Z COLOUR ATLAS OF - 
Surgical Exposures of the Limbs 


By Neil Rushton, M.D., F.R.C.S.; 
Robert A. Greatorex, M.A., F.R.C.S.; 
and Nigel S. Broughton, F.R.C.S. 


This beautifully illustrated, full-color atlas demonstrates fifty- Here's just a small sampling of the incision procedures you'll 
five of the most commonly used surgical incisions of the find in this new atlas: 
limbs. e Anterior approach to the shoulder joint 


Highest quality dissections allow for the ready identification 
of anatomical structure and give a field of view closely resem- 
bling that experienced when operating under tourniquet. 


Highest quality photographs illustrate the steps in the per- 
formance of each incision. Each of the 160 full-color photo 

grapns is accompanied by a sharp line drawing and concise 
comments that highlight practical procedural considerations 


The basic surgical approaches in the COLOUR ATLAS OF 
SURGICAL EXPOSURES OF THE LIMBS are those most com- 
monly encountered by all surgeons at some point in their 
careers. Order your copy of this new atlas today and put it to 
work as a valuable supplement to your practical experience. 


Exploration (block dissection) of the axilla 
Exposure of the radial nerve at the elbow 
Approach to the wrist joint 

Carpal tunnel decompression 

Lateral approach to the hip joint 

Block dissection of the groin 
Anteromedial approach to the knee joint 
Posteromedial approach to the tibia 
Approach to the subclavian vessels 
Exposure of the olecranon 

e Posterior approach to the popliteal artery 


218 pages. 378 illustrations, 
including 160 full-color photographs. 1985. $45.00 


Gee Lippincott books are available through your health science bookstore or your Lippincott representative. For mail order service direct, 
please use the coupon below, or Call Toh Free (USA except AK, HI) 1-800-638-3030. In Maryland Call Collect (301) 824-7300. 
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“I'D LIKE TO MAKE 

AN APPOINTMENT 
WITH THE 

DOCTOR’ 





Be prepared, Doctor. More patients 
will be asking about colorectal cancer. 
According to a survey* conducted by the 
American Cancer Society, many people 
would like to receive more information 
about colorectal cancer, and 83% said 
they would want to be checked for it. 
Further, they are learning that this cancer 
can be detected before symptoms appear. 
The present cure rate is 44%. The cure 
rate could be as high as 75%, with early 
detection and appropriate management. 

For asymptomatic persons the Society 
recommends annual digital rectal exam- 
ination at age 40 and over; at age 50 and 
over, an annual stool blood test, as well as 
sigmoidoscopy every three to five years, 
following two initial annual negative 
sigmoidoscopies. 

We're here to help. You can reach us at 
your local American Cancer Society office 
or write to our Professional Education 
Department at National Headquarters, 

90 Park Avenue, New York, NY. 10016. 
Ask about the Society's Colorectal Check 
program of professional and public 
education for the early detection of 
colorectal cancer. 


AMERICAN 
<? CANCER 
Í SOCIETY ° 


*“Cancer of the Colon and Rectum: Summary of Public 
Attitude Survey, Ca 433:359-365, 1983 (Nov.-Dec. ) 
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hydrocodone bitartrate 5 mg (Warning May be habit forming 
with acetaminophen 500 mg 


INDICATIONS AND USAGE: For the relief of moderate 
to moderately severe pain 

CONTRAINDICATIONS: Hypersensitivity to acelamino 
phen or hydrocodone 

WARNINGS 

Drug Abuse and Dependence: VICODIN is subject to 
the Federal Controlled Substances Act (Schedule Ill) 
Psychic dependence, physical dependence and 
tolerance may develop upon repeated administra 
tion of narcotics; therefore. VICODIN should be pre 
scribed and administered with the same cautior 
appropriate to the use of other oral-narcotic 
containing medications 

Respiratory Depression: At high doses or in sensitive 
patients, hydrocodone may produce dose-related 
respiratory depression by acting directly on brair 
stem respiratory centers. Hydrocodone also affects 
centers that control respiratory rhythn nd may 
produce irregular and periodic breathing 

Head Injury and Increased Intracranial Pressure: The 
respiratory depressant effects of narcotics and their 
capacity to elevate cerebrospinal fluid pressure may 
be markedly exaggerated in the presence of head 
injury, other intracranial lesions or a preexisting In 
crease in intracraniol pressure. Furthermore, narcot 
ics produce adverse reactions which may obscure 
the clinical course of patients with head injuries 
Acute Abdominal Conditions: The administration of 


narcotics may obscure the diagnosis r clinical 
course of patients with acute abdominal conditions 
PRECAUTIONS 


Special Risk Patients: VICODIN should be used with 
caution in elderly or debilitated patients and those 
with severe impairment of hepatic or renal function 
hypothyroidism, Addison's disease, prostatic hyper 
trophy or urethral stricture 

Information for Patients: VICODIN. like all narcotics 
may impair the mental and/or physical abilities re 
quired for the performance of potentially hazardous 
tasks such as driving a car or operating machinery 
patients should be cautioned accordingly 

Cough Reflex: Hydrocodone suppresses the cough 
reflex. caution should be exercised when VICODIN is 
used postoperatively and in patients with pulmonary 
disease 

Drug Interactions: The CNS-depressant effects of 
VICODIN may be additive with that of other CNS de 


pressants. When combined therapy is contemploted 
the dose of one or both agents should be reduced 
The use of MAO inhibitors or tricyclic antidepressants 
with hydrocodone preparations may increase the 
effect of either the antidepressant t hydrocodone 


The concurrent use of anticholinergics with hydroc 
done may produce poralytic ileus 

Usage in Pregnancy: Pregnancy Category C. Hydro 
codone has been shown to be teratogenic in ham 
sters when given in doses 70C 
There are no adequate and well-controlled studies 
in pregnant women. VICODIN should be used during 
pregnancy only if the potential benefit justifies the 
potential risk to the fetus 

Nonteratogenic Effects: Babies born to mothers who 
have been taking opioids regularly prior to delivery 
will be physically dependent. The intensity of the syn 
drome does not always correlate with the duration of 
maternal opioid use or dose 

Labor and Delivery: Administration of VICODIN to the 
mother shortly before delivery moy result in some 
degree of respiratory depression in the newborn 
especially if higher doses are used 

Nursing Mothers: It is not known whether this drug is 
excreted in human milk; therefore, a decision should 
be mode whether to discontinue nursing or to dis 
continue the drug. taking int account the impor 
tance of the drug to the mother 

Pediatric Use: Sofety and effectiveness in children 
have not been established 

ADVERSE REACTIONS 

Central Nervous System: Sedotior drowsiness 
mental clouding, lethargy, impairment of menta 
and physical performance, anxiety. fear dysphoria 
dizziness, psychic dependence, mood changes 
Gastrointestinal System: Nausea and vomiting may 
occur; they are more frequent in ambulatory thar in 
recumbent patients. Prolonged AaMinistraticr of 
VICODIN may produce constipotior 

Genitourinary System: Uretera! spasm. spasm of 
vesical sphincters and urinary retention have beer 
reported 

Respiratory Depression: (See WARNINGS ) 

DOSAGE AND ADMINISTRATION: Dosage shoud be 
adjusted according to the severity of ‘the pain and 
the response of the patent. However tolerance to 
hydrocodone can develop with continued use. and 
the incidence of untoward effects is dose related 
The usual dose is one tablet every six hours as needed 
for pain. (If necessary, this dose may be repected at 
four-hour intervals.) In cases of more severe pain 
two tablets every six hours (up to eight tablets in 24 
hours) may be required 

Revised, April 1982 5685 


times the human cose 


Knoll Pharmaceuticals 
A Unit of BASF K&F Corporation 
Whippany, New Jersey 07981 


BASF Group knoll 


‘Freedc 
= 
from pain 
Just one part of 


oe pain relief therapy. 


Vicodin” provides greater 
patient acceptance 


COMPARATIVE PHARMACOLOGY OF THREE ANALGESICS 


. RESPIRATORY PHYSICAL 
CONSTIPATION DEPRESSION SEDATION EMESIS DEPENDENCE 


HYDROCODONE 
CODEINE 
OXYCODONE 


Blank space indicates that no such activity has been reported. 

Table adapted from Facts and Comparisons (Nov.) 1984 and Catalano RB. The 
medical approach to management of pain caused by cancer. “Semin Oncol” 1975; 
2; 379-92 and Reuler JB, et. al. The chronic pain syndrome: misconceptions and 
management. “Ann Intern Med” 1980; 93; 588-96. 








@ Vicodin offers: less nausea, less sedation, less 
constipation. 


...and longer lasting pain relief— 
up to 6 hours. 


: ¢ Vicodin containshydrocodonenotcodeine. In 
if one study, 10 mg. of hydrocodone alone was 
7 shown to beaseffective as 60 mg. of codeine. ' 


¢ In a double-blind study, Vicodin (2 tablets), 
provided longer lasting pain relief than 60 mg. 
of codeine? 


lad (T 


¢ Vicodin offers the convenience of CIII 
prescribing. 


¢ Dosage flexibility—1 tablet every 6 hours or 
2 tablets every 6 hours (up to 8 tablets in 24 
hours). 





1. Hopkinson JH Ill: Curr Ther Res 24: 503-516, 1978 
2. Beaver, WT Arch Intern Med, 141:293-300, 1981. 











hydrocodone bitartrate 5 mg. (Warning: May be habit 
forming) with acetaminophen 500 mg. 


The original hydrocodone analgesic 
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Leading authorities share their expert 
knowledge to help you manage patients with 
this increasingly common disorder 


COLORECTA]_ 
TUMORS 


Edited by Oliver H. Beahrs, M.D., | 
George A. Higgins, M.D, Other outstanding books 


and Jacob J. Weinstein, M.D. of related interest 
NCBI KE COLON AND RECTAL SURGERY 


An up-to-the-minute overview of colorectal tumors, written by Marvin L. Corman, M.D. 784 Pages: 818 Illustrations, 16 in Full 
authorities whose qualifications are exceptional, packed with in- Color. 49 Tables. 1984. $89.00. 


formation on etiology, diagnosis, predisposing conditions, forms ATLAS OF EXTREMITY SARCOMA 


of surgery and adjuvant therapy, complications of therapy, post- 

















surgical observation, and treatment of recurrence of disease. SURGERY au’ H. Sugarbaker, M.D. | 

, ee a Illustrated by Trudy H. Nicholson. With 11 Contributors. 262 Pages. 
An interdisciplinary team of experts 180 Illustrations. 21 Tables. 1984. $57.50. 
... bring together the latest information on epidemiology, surveil- S 
lance, pathology, and management of tumors and cancer of the CUTANEOUS MELANOMA: Clinical 
colon, rectum, and anus. Emphasis is placed on the importance Management and Treatment Results Worldwide 
of early diagnosis, planned surveillance, and appropriate therapy. a a E DTA Sains pis igh one 

. U Fld. l MOTS: ; aw, A D E, 

Controversies surrounding the management of the various le- Seng-jaw Soong, Ph.D. 81 Contributors. 578 Pages. 255 Illustrations. 


sions are fully explored. 2 Full-Color Plates. 1985. $79.00 


New knowledge, new techniques 
MANAGEMENT OF HEAD AND NECK 


... In the use of the flexible fiberoptic sigmoidoscope and colono- 


scope are discussed thoroughly. The relationship of pathologic CANCER: A Multidisciplinary Approach 

findings to the staging and prognostic features of cancer of the Edited by Rodney R. Million, M.D., and Nicholas J. Cassisi, M.D. 

colon and rectum is stressed 20 Contributors. 684 Pages. 941 Illustrations, including 43 in Full 
Color. 232 Tables. 1984. $97.50. 

New surgical procedures 

... for the radical removal of lower rectal lesions with preserva- CANCER: Principles and Practice 

tion of the sphincters are presented, along with basic surgical of Oncology, 2nd Edition 

techniques that have been standardized for several decades. Edited by Vincent T. DeVita, Jr., M.D., Samuel Hellman, M.D., and 


Steven A. Rosenberg, M.D., Ph.D. 136 Contributors. Single Volume 


Forms of adjuvant therapy and current methods of follow-up are Edition: 2,416 Pages. Two Volume Set: 2,344 Pages. 770 Black-and- 
discussed. Management of surgical complications and treatment White Illustrations. 22 Full-Color Illustrations. 928 Tables. 2nd 
of metastatic lesions are also included. Edition, 1985. Single Volume $125.00. Two Volume Set $157.50. 


352 Pages. 134 Illustrations. 105 Tables. 1986. $59.50. 
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Ren G a  — J / easy application. With the 
k Yr ae Lo | “4 new THROMBOSTAT pump, 
you can achieve hemostasis 
in seconds over large body surface 
' areas. Each depression of the 
D | pump offers an even distribution 














at 


ng uniform hemostasis of the total area. 
ilable in a convenient sterile kit that features 


BDE ppa serrate: an appropriate measure of diluent, and a pump sprayer 


cap. The kit offers sterile packaging—permitting the entire contents to be 
brought directly into the sterile field. With the new THROMBOSTAT kit, 
to control capillary bleeding. 
Please see next page for brief summary 
THROMBIN, pa 





STERILE a 
of prescribing information. 
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© 1984 Warner-Lambert Company ‘i 

| For more intormation about the 
| convenient THROMBOSTAT™ KIT, 
| simply f fill out the coupon and mail to: 
| Parke-Davis, Division of Warner-Lambert Company, 
| 201 Tabor Road, Morris Plains, New Jersey 07950. Attn: Nancy Caprio, 
| 
| 
| PHYSICIAN'S NAME (please print) 
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THROMBOSTAT™ (THROMBIN, USP) (Bovine Origin) 
Before preseca, please see full prescribing information. A Brief 


o 
Sommar ilo There is a road 
Thrombostat úst not be injected! Apply on the surface of bleeding 2 


tissue as a solution or powder. 
INDICATIONS AND USAGE: Thrombostat (Thrombin, USP) is indi- 







Se att e re TUE AS is whe ‘rever oozing blood from capillaries Many cancer patients need 
In us types of surgery solutions of Thrombostat may be used transportation to and from 


bd ate 


hie 
i 


in conjunction with Absorbe Gelatin Sponge, USP for hemostasis Yee tar 
CONTRAINDICATIONS: Thrombostat is contraindicated in persons treatments. That's why the 
known to be sensitive to any of its components and/or to material of American Cancer Society 
bovine origin 


igin. has formed groups of volun- 
WARNING: Because of its action in the clotting mechanism, Throm- 


bostat must not be injected or otherwise allowed to enter large blood teers across the United 
vessels. Extensive intravascular clotting and even death may result. States who give a few hours 
Thrombostat is an antigenic substance and has caused sensitivity of their time each month to 


and allergic reactions when injected into animals. 
PRECAUTIONS: General: Consu!t the absorbable gelatin sponge ~ drive them. The road to 
r sa pacan Me Ket 
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an cause fetal harm when administered to a pregnant woman or 
in affect reproc duction capacity. Thrombin, Topical (Bovine) should 


D 
MA pre Te 


yiven ‘ Ant wmroOman A REY, m~ } 
ALLL WOT only if clearly i 


Pediatric Use: S ety and effectiveness in children 
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ADVERSE REACTIONS: A Anall 


on following the use of 


Thrombostat for treatment c n reported. Febrile 
reactions have alsc been ok the use of Thro ymbostat 





S i 
certain surgical procedure affect relationship has 


be en established. 

DOSAGE AND ADMINISTRATION: General: Solutions of Thrombostat 
may be prepared in sterile distilled water or isotonic saline. The 
intended use determines the strength of the solution to prepare. For 













je d in the pa 






t the needs of t} pared 
by selecting the proper Tst ength package and diss lving th the contents 
n an appropriate volume of diluent. Ir n many situations, it may be 
a ieanteser us to use Thre bO (Thrombin, USP) in dry form on 





ozing surlaces. 
Caution: Solutions should be used the day they are prepared. The 
solution may be used for up to 6 hours when stored at room tempera 
ture; up to 24 hours w rhen stored under refrigeration, and, if neces 
sary, up to 48 hours when stored frozen 

The following techniques are suggested for the topical application 
of Thrombostat 
l. The recipient surface should be sponged (not wiped) free of blood 
before Thrombostat is applie E 
2. A spray may be used or the surface may be flooded using a sterile 
synnge and small gauge needle. The most effective hemostasis 
results when the Thrombostat mixes freely with the blood as soon as 
it reaches the surface. 


3, In instances where Thrombostat in dry form is needed, the vial is 
opened by removing the metal ring by flipping up the plastic cap 
and tearing counterclockwise. The rubber-diaphragm cap may be 
asily removed and the drie ad Thrombostat is then broken up into 
a powder by means of a sterile glass rod or other suitable sterile 
Instrument. 
4. Sponging of treated surfaces should be avoided in order that the 
clot remain securely in place. 

Thrombostat may be used in conjunction with Absorbable Gelatin 
Sponge, USP as follows: 





l. Prepare Thrombostat solution of the desired strength. 
se sponge strips of the desired size in the Thrombostat solu- 
1. Knead the sponge sb s vigorously with moistened sieves fin- 
gers to remove trapped air, thereby facilitating saturation of the 
sponge 
3 Apply s saturated sponge to pied ding area. Hold in place for 10 to 15 





a small gauze sponge. 
ontains one sterile 20,000 unit vial 


seconds with a pledget of cotton « 


Thromboatat Kit: anes ‚mbo 





of Thromb stat sterile vial of Isotonic Saline Diluent, and one 
le sp raver cap. The Kit may be used as follows: 
2 > » the Tyvek blister lid by pul ulling up at th e indicated corner. 
he sterile inner tray can be lifted ¢ out or introduced into the operat- 






ing field. 

2. The cover to the sterile inner tray is removed by pulling upon 

the finger tab, exposing the s sterile contents. 

3: Thromb ostat solution of the desired strength is prepared and the 

pump sprayer cap inserted and seated on the Thrombostat solution 

vial. Note: Several strokes of the pump sprayer will be required 

before the Thrombostat solution ts is expelled. 

4. Al I ively, when Thrombostat in dry form is needed, the vial is 
descri ribed above and the dried Thrombos stat at brc oken up 
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BRIEF SUMMARY 

NOLVADEX= (tamoxifen citrate) 10 mg tablets 

Indications and Usage: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estro- 
gen receptor positive are more likely to benefit from NOLVADEX therapy. 

NOLVADEX in combination with cytotoxic chemotherapy following radical or modified 
radical mastectomy is effective in delaying recurrence of surgically curable breast cancer in 
postmenopausal women or women age 50 or older with positive axillary nodes. In the Hubay 
and NSABP studies most of the benefit to date has been in the subgroup with 4 or more 
positive axillary nodes. The contribution of the et chemotherapy is uncertain. The 
estrogen and progesterone receptor values may help to predict whether the adjuvant therapy 
is likely to be beneficial. 

Contraindications: None known. 

Warnings: Pregnancy Category D: NOLVADEX may cause fetal harm when administered to a 
pregnant woman. Individuals should not become pregnant while taking NOLVADEX. Effects 
on reproductive functions are expected from the antiestrogenic properties of the drug. In 
reproductive studies in rats at dose levels equal to or below the human dose, nonteratogenic 
developmental skeletal changes were seen and were found to be reversible. In addition, in 
fertility studies in rats and in teratology studies in rabbits using doses at or below those used 
in humans, a lower incidence of egg implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The 
impairment of learning behavior did not achieve statistical significance in one study, and in 
another study where significance was reported, this was by comparing dosed animals with 
controls of another study. Several pregnant marmosets were dosed during organogenesis or 
in the last half of pregnancy. No deformations were seen, and although the dose was high 
enough to terminate pregnancy in some animals, those that did maintain pregnancy showed 
no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetal deaths, 
and vaginal bleeding. If this drug is used during pregnancy or the patient becomes pregnant 
while taking this drug, the patient should be apprised of the potential hazard to the fetus. 

Ocular changes have been reported ina Pe eri who, as part of a clinical trial, were 
treated for periods greater than one year with NOLVADEX at doses at least four times the 
highest recommended daily dose of 40 mg. The ocular changes consist of retinopathy, and in 
some patients, there are also corneal changes and a decrease in visual acuity. 

In addition, a few cases of ocular changes including visual disturbance, corneal changes, 
and/or retinopathy have been reported in patients treated with NOLVADEX at recommended 
doses. It is uncertain if these effects are due to NOLVADEX. 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has 
been reported in some breast cancer patients with bone metastases within a few weeks of 
starting treatment with NOLVADEX. If hypercalcemia does occur, appropriate measures 
should be taken, and if severe, NOLVADEX should be discontinued 
Precautions: General: NOLVADEX should be used cautiously in patients with existing leuko- 
pania or thrombocytopenia. Observations of leukopenia and thrombocytopenia occasionally 

ave been made, but it is uncertain if these effects are due to NOLVADEX therapy. Transient 
decreases in platelet counts, usually to 50,000-100,000 mm3, infrequently lower, have been 
occasionally reported in patients taking NOLVADEX for breast cancer. No hemorrhagic ten- 
dency has been recorded, and the platelet counts returned to normal levels even though 
treatment with NOLVADEX continued. 

Laboratory Tests: Periodic complete blood counts, including platelet counts, may be 
appropriate 

Carcinogenesis: While no conventional bioassay has been conducted, endocrine changes 
in immature and mature mice were investigated in a 13-month study. Various tumors were 
found in all treated groups. 

Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro 
tests with pro- and eukaryotic test systems with drug metabolizing systems present. 

Impairment of Fertility: il of male rats was decreased when doses of 0.96 mg/kg or 

reater were administered 11 weeks prior to mating, and fertility in female rats was decreased 
ollowing administration of 0.04 mg/kg for two weeks prior to ane through day 7 of 
pregnancy. There was a decreased number of implantations, and all fetuses were found dead. 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were 
increased numbers of fetal deaths. Administration of 0.125 mg/kg to rabbits during days 
6-18 of pregnancy resulted in abortion or'premature delivery. Fetal deaths occured at higher 
doses. There were no teratogenic changes in either rat or rabbit segment II studies. Several 
pregnant marmosets were dosed with 10 mg/kg/day either during organogenesis or in the 
last half of pregnancy. No deformations were seen, and although the dose was high enough 
to terminate pregnancy in some animals, those that did maintain pregnancy showed no 
evidence of teratogenic malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 
1 day before weaning demonstrated increased numbers of dead pups at parturition. It was 
reported that some rat pups showed slower learning behavior, but this did not achieve 
statistical significance in one study, and in another study where significance was reported, 
this was by comparing dosed animals with controls of another study. 

The recommended daily human dose of 20-40 mg corresponds to 0.4-0.8 mg/kg for an 
average 50 kg woman. 

Pregnancy Category D: See WARNINGS. 

Nursing Mothers: \t is not known whether this drug is excreted in human milk. Because 
many drugs are excreted in human milk and because of the potential for serious adverse 
reactions in nursing infants from NOLVADEX, a decision should be made whether to discon- 
ve nursing or to discontinue the drug, taking into account the importance of the drug to 
the mother. 

Adverse Reactions: The most frequent adverse reactions to NOLVADEX are hot flashes, 
nausea, and vomiting. These may occur in up to one-fourth of patients, but are rarely severe 
enough to require discontinuation of treatment. 

Less frequently reported adverse reactions are vaginal bleeding, vagina discharge, men- 
strual irregularities, and skin rash. Usually these have not been of sufficient severity to 
require dosage reduction or discontinuation of treatment. 

Increased bone and tumor pain, and also local disease flare have occurred, which are 
sometimes associated with a good tumor response. Patients with increased bone pain may 
require additional analgesics. Patients with soft tissue disease may have sudden increases 
in the size of preexisting lesions, sometimes associated with marked erythema within and 
surrounding the lesions, and/or the development of new lesions. When they occur, the bone 
pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly. 

Other adverse reactions which are seen leye atl are MDRIOE AETA, peripheral edema, 
distaste for food, pruritus vulvae, cet otal izziness, light-headedness, and headache. 
There have been infrequent reports of thromboembolic events occurring during NOLVADEX 
therapy. Since for cancer patients in general an increased incidence of thromboembolic 
events is known to occur, a causal relationship to NOLVADEX remains conjectural. An in- 
creased incidence has been reported when cytotoxins are combined with NOLVADEX 

if adverse reactions are severe, it is sometimes possible to contro! them by a simple 
reduction of dosage without loss of control of the disease. 

Overdosage: Acute overdosage in humans has not been reported. Signs observed at the 
highest doses following studies to determine LDco in animals were respiratory difficulties and 
convulsions. No specific treatment for overdosage is known: treatment must be 
symptomatic 

Dosage and Administration: One or two 10 mg tablets twice a day (morning and evening). 
How Supplied: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg 
of tamoxifen (round, biconvex, uncoated, white tablet identified with NOLVADEX 600 
debossed on one side and a cameo debossed on the other side) are supplied in bottles of 

60 tablets and 250 tablets. Protect from heat and light. 
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If you could look into 
the eyes of generations 

yet to come, you would be 
there. You can make a 
difference. 
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For more information, call your 
local ACS unit or write to the 


American Cancer Society, 
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„in severe post-op N&V 


Compazine: 


RPE Injection 5 mg./ml. 


prochlorperazine 
Available in 25 mg. suppositories, too. 


Do not use 'Compazine' in pediatric surgery. 





©SmithKline Beckman Corporat ion, 1985 See brief summary of prescribing information on adjacent page. 


The antiemetic 
physicians 
prescribe most* 


COMPAZINE*® 


brand of 


prochlorperazine 


See complete prescribing information in SK&F literature or PDR. The following is a 
brief summary. 


indications: For control of severe nausea and vomiting. 


Contraindications: Comatose or greatly depressed states due to C.N.S. depressants; 
pediatric surgery; use tn children under 2 years of age or under 20 Ibs.; use in children 
for conditions for which dosage has not been established. 


Warnings: The extrapyramidal symptoms which can occur secondary to ‘Compazine’ 
may be confused with the central nervous system signs of an undiagnosed primary 
disease responsible for the vomiting, e.g., Reye’s syndrome or other encephalopathy. 
The use of ‘Compazine’ and other potential hepatotoxins should be avoided in children 
and adolescents whose signs and symptoms suggest Reye's syndrome. 


May cause tardive dyskinesia in some patients on neuroleptic (antipsychotic) therapy, 
usually long-term. This syndrome consists of potentially irrevarsible, involuntary dyskinetic 
movements. The risk of tardive dyskinesia and likelihood of irreversibility are thought 
related to duration of treatment and total cumulative dose of neuroleptic drugs. 


Use in patients with bore marrow depression only when potential benefits outweigh 

risks. Patients who develop a hypersensitivity reaction (¢.g., blood dyscrasias or jaundice) 
to a phenothiazine generally should not be reexposed to any shenothiazine. Caution 
patients about activities requiring alertness (e.g., operating vehicles or machinery), 
especially during the first few days’ therapy. Prochlorperazine may intensify or prolong the 
action of other C.N.S. depressants. 


Use in pregnancy is not recommended except in cases so serious and intractable that, 
in the physician's judgment, drug intervention is required and potential benefits outweigh 
possible hazards. There have been instances of prolonged jaundice, extrapyramidal 
signs, hyperreflexia or hyporeflexia in newborn infants whose mothers received 
phenothiazines. There is evidence that phenothiazines are excreted in the breast milk of 
nursing mothers. i 


Precautions: The antiemetic action of 'Compazine' may mask the signs and symptoms of 
overdosage of other drugs and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction, brain tumor and Reye's syndrome (See 
Warnings). Postoperative aspiration of vomitus has occurred in a few surgical patients 
who received prochlorperazine as an antiemetic. When used concomitantly with cancer 
chemotherapeutic drugs, may obscure vomiting as a sign of these agents’ toxicity. Deep 
sleep and coma have been reported with prochiorperazine, usually with overdosage. 


Neuroleptic drugs cause elevated prolactin levels that persist during chronic administration. 
Since approximately one-third of hurnan breast cancers are prolactin-dependent in vitro, 
this elevation is of potential importance if neuroleptic erug adrrinistration is contemplated 
in a patient with a previously detected breast cancer. Neither clinical nor epidemiologic 
studies to date, however, have shown an association between the chronic administration 
of neuroleptic drugs and mammary tumorigenesis. 


Permanently stop neuroleptic therapy if neuromuscular reacticns occur in pregnant 
women or in children. 


In children'with acute illnesses or dehydration, use only under close supervision, 
Avoid high doses and parenteral administration when cardiovascular system is impaired 
since hypotension has occurred. Use cautiously in patients with glaucoma. Use with cau- 
tion in persons who will be exposed to extreme heat since phenothiazines may interfere 
with thermoregulatory mechanisms. Phenothiazines can ciminish the effect of oral anti- 
coagulants. Phenothiazines can produce alpha-adrenergic blockade. Thiazide diuretics 
may accentuate orthostatic hypotension that may occur with phenothiazines. Antihyper- 
tensive effects of guanethidine and related compounds may be counteracted when 
phenothiazines are used concomitantly. Concomitant administration of phenothiazines 
with propranolol results in increased plasma levels of both drugs and may also precipitate 
phenytoin toxicity. Phenothiazines may lower the convulsive threshold; dosage adjustments 
of anticonvulsants may be necessary. Presence of phenothiazines may produce false 
positive phenylketonuria (PKU) test results. Patients should not receive ‘Compazine’ 48 
hours before or 24 hours after myelography with the contrast medium metrizamide. 


Adverse Reactions: Drowsiness, dizziness, amenorrhea, blurred vision, skin reactions. 
Hypotension. Cholestatic jaundice, leukopenia, agranulocytosis. Fatty changes in the liver 
have been observed in a few patients who died while receiving the drug (no causal 
relationship has been established). Neuromuscular (extrapyrarr idal) reactions: motor 
restlessness, dystonias, ps2udo-parkinsonism, tardive dyskinesia, and a variant, tardive 
dystonia. Contact dermatitis is a possibility if ‘Compazine’ injection (solution) inadvertently 
gets on hands or clothing. 


Other adverse reactions reported with ‘Compazine’ or other phenothiazines: Some 
adverse effects are more frequent or intense in specific disorders (e.g., severe hypoten- | 
sion in mitral insufficiency or pheochromocytoma). Grand mai and petit mal convulsions; 
altered cerebrospinal fluid proteins; cerebral edema; prolongation and intensification of 
the action of C.N.S. depressants, atropine, heat and organophosphorus insecticides: 
dryness of mouth, nasal congestion, headache, nausea, constipation, obstipation, 
adynamic ileus, ejaculatory disorders/impotence, priapism, atonic colon, urinary 
retention, miosis and mydriasis; reactivation of psychotic processes, catatonic-like states; 
hypotension (sometimes fatal); cardiac arrest; pancytopenia, thrombocytopenic purpura, 
eosinophilia, hemolytic anenia, aplastic anemia; biliary stasis; hyperglycemia, hypogly- 
cemia, glycosuria, lactation, galactorrhea, gynecomastia, menstrual irregularities, false 
positive pregnancy tests; photosensitivity, itching, erytherna, urticaria, eczema up to 
exfoliative dermatitis; asthma, laryngeal edema; angioneurotic edema, anaphvlactoid 
reactions; peripheral edema; reversed epinephrine effect;-hyperpyrexia; mild fever after 
large |.M. doses: increased appetite; increased weight: a systemic lupus erythematosus- 
like syndrome; pigmentary retinopathy; neuroleptic malignant syndrome, which may be 
fatal; with prolonged administration of substantial doses, skin pigmentation, epithelial 
keratopathy, and lenticular and corneal deposits. 

EKG changes have been reported. Discontinue long-term, high-cose therapy gradually. 
Note: Sudden death in patients taking phenothiazines (apparently due to cardiac arrest or 
asphyxia due to failure of cough reflex) has been reported. 


Supplied: Tablets —5, 10 and 25 mg., in bottles of 100; Spansule® capsules—10, 15 
and 30 mg., in bottfes of 50: injection—5 mg./mi. in 2 mi. ampuls, 10 mi. viais and 

2 mi. disposable syringes; Suppasitories—2%, 5 and 25 mg.; Syrup—5 mg./5 mb; 
Single Unit Packages of 100 (intended for institutional use only)—5 and 10 mg. tablets; 


10, 15 and 30 mg. ‘Spansule’ capsules. 





BRS-CZ:1.68 


*Data on file, SKAF. 
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If detected early, the cure rate 
for colorectal cancer is very high. 

[t can be as high as 75%. 

Because we now know how to 
detect it early. And we know how 
to fight it once we detect it. 

There are three simple 
checkup guidelines for men and 
women without symptoms. 

One, get a digital exam every 
year. This is recommended for 
everyone over 40. 

Two, get a stool blood test 
every year if you are over 50. 

Three, after two initial nega- 
tive tests one year apart, geta 
procto exam every three to five 
years if you are over 50. 

These guidelines are the best 
protection against colorectal 
cancer you can have. 

If you’re not over 50, please 
give this information to friends 
and loved ones who are. 

In any case, please help spread 
the word. 

Good news doesn’t always 
travel fast. 


AMERICAN 
<? CANCER 
$ SOCIETY 


Get a checkup. Life is worth it. 
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AT LEAST ó HOURS* 


Zantac Injection SO mg maim- ZANTAC INJECTION FROVIDES RAFID 
tains a high pH and low volume AND LONG-TERM DECREASE IN 
| of gastric acid secretion for ACID VOLUME AND INCREASE IN pH 
| at least 6 hours.’ In 8 nor- 
mal volunteers given 60 mg oe 
ranitidine intravenously, 
betazole-stimulated gastric 
i secretion was inhibited up to | 
| 99%.7 (The usual dosage is 50 
| mg IV qé-8h. ) 
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*It is not known exactly haw 
much inhibition of gastric 
acid secretion is required to 
heal ulcers. 


pH 
Volume 


Time (h) 





Effect of ranitidine 50 mg IV 
on the pH and volume of gastric 
aspirate in 12 healthy 
volunteers during a 6-h test 
period (mean values + SEM)! 
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INCREASES GASTRIC pH © 
WITHIN 45 MINUTES | 





The gastric aspirate reached a pH of more 

oe in 12 normal volunteers only == Žž >= o =< — 
45 minutes after 50 mg ranitidine IV was 
administered.' 
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EASY TO ADMINISTER: 





INTRAMUSCULAR INJECTION: 5O mg (2 ml) qb 
_to 8 hours (no dilution necessary) _ 


INTRAVENOUS INJECTION: 5O mg (2 ml) qó 
_ to 8 hours, in a compatible IV solution to 
a total volume of 20 ml 











INTERMITTENT INTRAVENOUS INFUSION: © | 
50 mg (2 ml) qé to 8 hours in 100 ml of 
compatible IV solution 





Please see next page for IV solution 
compatibility data. 


Gi. CED See next page for references and a 
axo A brief summary of product information. 
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BRIEF SUMMARY 
OF PRODUCT INFORMATION 


ZANTAC™ injection 
{ranitidine hydrochioride) 


The following is a brief summary only. Before prescribing, see complete prescribing intor- 
mation in ZANTAC® injection product labeling, 

INDICATIONS AND USAGE: ZANTAC® Injection is indicated in some hospitalized patients 
with pathological hypersecretory conditions or intractable duodenal ulcers.-or as an alter- 
native to the oral dosage form for short-term use in patients who are unaBle to take oral 
medication, 

CONTRAINDICATIONS: ZANTAC® Injection is contraindicated for patients:*Rnown to have 
hypersensitivity to the drug. 

PRECAUTIONS: General: 1. Symptomatic response to ZANTAC® therapy does not preclude 
the presence of gastric malignancy. 

2. Since ZANTAC ts excreted primarily by the kidney, dosage should be adjusted in 
patients with impaired renal function (see BOSAGE AND ADMINISTRATION). Caution should 
be observed in patients with hepatic dysfunction since ZANTAC is metabolized in the liver, 
3, in controlled studies in normal volunteers, elevations in SGPT have been observed 
when H,-antagonists have been administered intravenously at greater than recommended 
doses for five days or longer. Therefore, it seems prudent in patients receiving IV ranitidine 
at doses greater than or equal to 100 mg qid for periods of five days or longer to monitor 
SGPT daily (from day 5) for the remainder of IV therapy. 

Laboratory Tests: False-positive tests for urine protein with Multistix® may occur during 
ZANTAC therapy, and therefore testing with sulfosalicylic acid is recommenced. 

Drug Interactions: Although ZANTAC has been reported to bind weakly te-cytochrome 
P-450 in vitro, recommended doses of the drug do not inhibit the action of the cytechrome 
P-450-linked oxygenase enzymes in the liver. However, there have been isolated reports of 
drug interactions that suggest that ZANTAC may affect the bioavailability of eertain drugs 
by some mechanism as yet unidentified (eg, a pH-dependent effect on absorption or a 
change in volume of distribution). 

Pregnancy: Jeratogenic Effects: Pregnancy Category B: Reproduction studies have been per- 
formed in rats and rabbits at oral doses up to 160 times the human oral dose and have 
revealed no evidence of impaired fertility or harm to the fetus due to ZANTAG. There are, 
however, no adequate and well-controlled studies in pregnant women. Because anima! 
reproduction studies are not always predictive of human response, this drug should be 
used during pregnancy only tf clearly needed. 

Nursing Mothers: ZANTAC is secreted in human milk. Caution should be exercised when 
ZANTAC is administered to a nursing mother, 

Pediatric Use: Safety and effectiveness in children have not been established 


©1987 Glaxo ine. ZAIO67R 





ADVERSE REACTIONS: Transient pain at the site of intramuscular injection has been 
reported. Transient focal burning or itching has been reported with intravenous adminis- 
tration of ZANTAC® (ranitidine hydrochloride}. Headache, sometimes severe, seems to be 
related to ZANTAC administration. Constipation, diarrhea, nausea/vomiting, and abdom!- 
nal discomfort/pain have been reported. There have been rare reports of malaise, dizzi- 
ness, somnolence, insomnia, vertigo, tachycardia, bradycardia, premature ventricular 
beats, and arthralgias. Rare cases of reversible mental contusion, agitation, depression, 
ang hallucinations have been reported, predaminantly in severely HI elderly patients. 

in normal volunteers, SGPT values were increased to at least twice the pretreatment 
levels in 6 of 12 subjects receiving LOO mg qid IV for seven days, and in 4 of 24 subjects 
receiving 50 mg aid for five days. With oral administration there have been occasiona! 
reports of reversible hepatitis, hepatocellular or hepatocanalicular or mixed, with or with- 
out jaundice. 

There have been rare reports of reversible leukopenia, granulocytopenia, thrombocyto- 
peria, and pancytopenia. 

Although controled studies have shown no antiandrogenic activity, occasional cases of 
gynecomastia, impotence, and loss of libido have been reported in male patients receiv- 
ing ZANTAC, but the incidence did not differ from that in the general population, 

incidents of rash, including rare cases suggestive of mild erythema multiforme, and, 
rarely, alopecia, have been reported, as well as rare cases of hypersensitivity reactions 
{eg, bronchospasm, fever, rash, eosinophilia} and small increases in serum creatinine. 
OVERDOSAGE: information concerning possible overdosage and its treatment appears in 
the full prescribing information. 

DOSAGE AND ADMINISTRATION: (See complete prescribing information in ZANTAC® Injec- 
tion product labeling.) 

Dosage Adjustment for Patients with impaired Renal Function: On the basis of experience with 
a group of subjects with severely impaired renal function treated with ZANTAC, the recom- 
mended dosage in patients with a creatinine clearance less than 50 mi/min is 50 mg every 
18 to 24 hours. Should the patient's condition require, the frequency of dosing may be 
increased to every 12 hours or even further with caution. Hemodialysis reduces the level of 
circulating ranitidine. ideally, the dosage schedule should be adjusted so that the timing 
of a scheduled dose coincides with the end of hemodialysis. 

HOW SUPPLIED: ZANTAC® Injection, 25 mg/m, is available in 2-mi single-dose vials in 
boxes of ten (NDC 0173-0362-38) and in 10-mi multi-dose vials (NDC 0173-0363-39). 
Store below 30°C (86°F). Protect from light. 


Copyright 1984. Glaxo Inc. AH rights reserved. January 1987 
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Notice to Contributors and Subscribers 
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ANNALS OF SURGERY is a monthly journal which considers 
for publication original articles in the field of surgery. It is the 
oldest continuously published journal in the English language 
solely devoted to the surgical sciences. The Editorial Board con- 
siders only papers judged to offer significant contributions to 
the advancement of surgical knowledge. 

CONTRIBUTIONS. Four typed copies of the manuscript and 
four copies of the illustrations should be sent prepaid to the 
Chairman of the Editorial Board of Annals of Surgery. 


David C. Sabiston, Jr., M.D. 
Annals of Surgery 
Department of Surgery 
Duke University Medical Center 
Durham, North Carolina 27710 


Annals of Surgery has joined a number of other leading Med- 
ical Journals which endorse the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals.” These Re- 
quirements were established by an agreement among a number 
of Editors of Clinical Journals in the United States, Canada and 
the United Kingdom. The Criteria for preparation of manuscripts 
are as follows: 


SUMMARY OF REQUIREMENTS 


Type manuscript double spaced, including title page, abstract, 
text, acknowledgments, references, tables, and legends. 

Each manuscript component should begin on a new page, 
in this sequence: 

Title page 

Abstract and key words 

Text 

Acknowledgments 

References 

Tables: each table, complete with title and footnotes, on a 

separate page 

Legends for illustrations 

Illustrations must be good quality, unmounted glossy prints 
usually 12.7 by 17.3 cm (5 by 7 in.) but no larger than 20,3 by 
25.4 cm (8 by 10 in.). 

Submit the required number of copies of manuscript and 
figures (see journal’s instructions) in heavy-paper envelope. 
Submitted manuscript should be accompanied by covering letter, 
as described under “Submission of Manuscripts,” and permis- 
sions to reproduce previously published materials or to use il- 
lustrations that may identify subjects. 

Follow journal’s instructions for transfer of copyright. 

Authors should keep copies of everything submitted. 


PREPARATION OF MANUSCRIPT 


Type manuscript on white bond paper, 20.3 by 26.7 cm or 
21.6 by 27.9 cm (8 by 10% in. or 8% by 11 in.) or ISO A4 (212 
by 297 mm) with margins of at least 2.5 cm (1 in.). Use double 
spacing throughout, including title page, abstract, text, acknowl- 
edgments, references, tables, and legends for illustrations. Begin 
each of the following sections on separate pages: title page, 
abstract and key words, text, acknowledgments, references, in- 
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dividual tables, and legends. Number pages consecutively, be- 
ginning with the title page. Type the page number in the upper 
right-hand corner of each page. 

Manuscripts will be reviewed for possible publication with 
the understanding that they are being submitted to one journal 
at a time and have not been published, simultaneously submitted, 
or already accepted for publication elsewhere. This does not 
preclude consideration of a manuscript that has been rejected 
by another journal or of a complete report that follows publi- 
cation of preliminary findings elsewhere, usually in the form of 
an abstract. Copies of any possibly duplicative published material 
should be submitted with the manuscript that 1s being sent for 
consideration. 


TITLE PAGE 

The title page should contain [1] the title of the article, which 
should be concise but informative; [2] a short running head or 
footline of no more than 40 characters (count letters and spaces) 
placed at the foot of the title page and identified; [3] first name, 
middle initial, and last name of each author, with highest ac- 
ademic degree(s); [4] name of department(s) and institution(s) 
to which the work should be attributed; [5] disclaimers, if any; 
[6] name and address of author responsible for correspondence 
about the manuscript; [7] name and address of author to whom 
requests for reprints should be addressed, or statement that 
reprints will not be available from the author; [8] the source(s) 
of support in the form of grants, equipment, drugs, or all of 
these. 


ABSTRACT AND KEY WORDS 

The second page should carry an abstract of not more than 
150 words. The abstract should state the purposes of the study 
or investigation, basic procedures (study subjects or experimental 
animals and observational and analytic methods), main findings 
(give specific data and their statistical significance, if possible), 
and the principal conclusions. Emphasize new and important 
aspects of the study or observations. Use only approved abbre- 
viations (see list of Commonly Used Approved Abbreviations 
elsewhere in this document). 

Key (indexing) terms: Below the abstract, provide and identify 
as such, three to 10 key words or short phrases that will assist 
indexers in cross-indexing your article and that may be published 
with the abstract. Use terms from the Medical Subject Headings 
list from Index Medicus whenever possible. 


TEXT 

The text of observational and experimental articles is usually— 
but not necessarily—divided into sections with the headings 
Introduction, Methods, Results, and Discussion. Long articles 
may need subheadings within some sections to clarify their con- 
tent, especially the Results and Discussion sections. Other types 
of articles such as case reports, reviews, and editorials are likely 
to need other formats, and authors should consult individual 
journals for further guidance. 

Introduction: Clearly state the purpose of the article. Sum- 
marize the rationale for the study or observation. Give only 
strictly pertinent references, and do not review the subject ex- 
tensively. 
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against 94% 
of isolates 
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The Bacteroides fragilis group includes B. fragilis, B. distasonis, B. ovatus, 
B. thetaiotaomicron, B. vulgatus. 

The percentages displayed are a weighted average of the susceptibilities 
reported for these organisms at an MIC breakpoint of 16 mcg/mL 

by the Antibiotic MIC Susceptibility Reports, National Summary, in 

The Bacteriologic Report: Volume | 1986, Totowa, NJ, BAC-DATA” Medical 
Information Systems, Inc. This average was weighted by the frequency 

of isolation of each organism. 


NOTE: /n vitro activity does not necessarily imply in vivo effectiveness. 





MEFOXIN is contraindicated in patients who have shown 
hypersensitivity to cefoxitin and the cephalosporin group of 
antibiotics. 


MEFOXIN is not active in vitro against most strains of 
Pseudomonas aeruginosa and enterococci (e.g., Streptococcus 
faecalis) and many strains of Enterobacter cloacae. 
Methicillin-resistant staphylococci are almost uniformly resistant 





to MEFOXIN. 
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Mefoxin Yim. (Cefoxitin Sodium! MSD) 


Indications and Usage: /eatment—Serious infections caused by susceptible strains of the 
designated microorganisms in the follawing diseases: 
LOWER RESPIRATORY TRACT INFECTIONS, including pneumonia and lung abscess, caused by 
Streptococcus pneumoniae (tarmerly Diplococcus pneumoniae), other streptococci (excleding 
enterococci, e.g., Strep. faecalis), Staphylococcus aureus (penicillinase and non-penicill:nase 
producing), Escherichia coli, Klebsiella species, Hernophilus influenzae, and Bacteredes 
species. 
GENITOURINARY INFECTIONS, Urinary tract infections caused by £. coli, Klebsiella spexies, 
Proteus mirabilis, indole-positive Proteus (Le. P morgani. P rettgeri, and P vulgaris), and 
Providencia species. Uncomplicated gonorrhea due to Neisseria gonorrhoeae (penicillinase 
and non-penicilinase producing). 
INTRA-ABDOMINAL INFECTIONS, including peritonitis and intra-abdominal abscess, causes! by 
E. coli, Klebsiella species, Bacteroides species including the B. fragilis group,§ and Clostriaum 
SPECIES. 
GYNECOLOGICAL INFECTIONS, including endometritis, pelvic cellulitis, and pelvic inflameaa- 
tory disease, caused by E. coli, N. gonorrhoeae (penicillinase and non-penicillinase producing), 
Bacteroides species including the B. fragilis group,§ Clostridium species, Peploceccus species, 
Peptostreptococcus species, and group B streptococci. 
SEPTICEMIA caused Hf Strep. pneumoniae (formerly D. pneumoniae), Staph. aureus (penie:l- 
linase and non-penicillinase producing). E. coli, Klebsiella species, and Bacteroides specces 
including the B. fragilis qroup.§ 
BONE AND JOINT INFECTIONS caused by Staph. aureus (penicillinase and non-penicillinase 
producing). 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staph. aureus (penicillinase and nos- 
penicilinase producing), Staph. epidermidis, streptococci {excluding enterococci, eg. Stee. 
faecalis), E coli, P mirabilis, Klebsiella species, Bacteroides species including the B. fragixs 
group § Clostridium species, Peplococcus species, and Peptostreptococcus species. 
Although appropriate culture and susceptibility studies should be performed, therapy may te 
Started while awaiting these results. Cefoxitin is not active in vitro against most strains of Pseu- 
domonas aeruginosa and enterococci (e.g., Strep. faecalis} and many strains of Enterobacter cle: 
acae. Methicillin-resistant staphylococci are almost uniformly resistant to cefoxitin. 
Se mone Previous hypersensitivity to cefoxitin and the cephalosporin group of anti- 
iotics. 
Warnings: BEFORE THERAPY IS INSTITUTED, CAREFUL INQUIRY SHOULD BE MADE TO DE- 
TERMINE PREVIOUS HYPERSENSITIVITY REACTIONS TO CEFOXITIN, CEPHALOSPORINS. 
PENICILLINS, OR OTHER DRUGS. GIVE WITH CAUTION TO PENICILLIN-SENSITIVE PATIENTS. 
ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TO ANY PATIENT WHO HAS DEM- 
ONSTRATED SOME FORM OF ALLERGY PARTICULARLY TO DRUGS. IF AN ALLERGIC REAC- 


TION TO CEFOXITIN OCCURS, DISCONTINUE THE DRUG. SERIOUS HYPERSENSITIVITY 


REACTIONS MAY REQUIRE EPINEPHRINE AND OTHER EMERGENCY MEASURES. 
Pseudomembranous colitis, from mild to life-threatening in severity, has been re- 
ported with virtually all antibiotics (including cephalosporins); therefore, itis im- 
portant to consider its diagnosis when diarrhea develops in association with 
antibiotic use. Broad-spectrum antibiotics alter normal flora of colon and may permit over- 
growth of clostridia, a toxin procuced by Clostridium difficile is a primary cause of antibiotic- 
associated colitis, Mild cases may respond to drug discontinuance alone; in more severe cases, 
management may include sigmoidoscopy. appropriate bacteriological studies, fluid, electrolyte 
and protein ree and use of a drug such as oral ae isolation of the patient 
may be advisabie. Other causes cf colitis should also be considered. 

Precautions: Genera/— Total daily dose should be reduced in patients with reduced urinary out- 
put due to renal insufficiency because high and prolonged serum antibiotic concentrations can 
occur from usual doses. Prescribe with caution in patients with a history of gastrointestinal dis- 
sase, particularly colitis. E use may result in overgrowth of nonsusceptible organisms: 
repealed evaluation of the patient's condition is essential. If Superinfection occurs, take appropri- 
ate measures. . . . E 
Drug interactions —Increased nephrotoxicity has been reported following concomitant adminis- 
tration of cephalosporins and aminoglycoside antibiotics. 

Drug/Laboratory lest Interactions——-High concentrations (> 100 mcg/mL) may interfere with 
measurement of serum and urine creatinine levels by the Jaffé reaction and produce false in- 
creases of modest degree in creatinine levels reported: serum samples should not be analyzed for 
Creatinine if withdrawn within 2 hours of cefoxitin administration. High concentrations may inter- 
fere with measurement of urinary 17-hydroxy-corticosteroids Py the Porter-Silber reaction and 
produce false increases of modest dagree in levels reported. A false-positive reaction for glucose 
in urine has been observed with CLINITEST H reagent tablets. 

Carcinogenesis, Mutagenesis, Fertility impairment—No long-term animal study has been per- 
formed on carcinogenic or mutagenic potential. Rat studies at ey three times maxi- 
mum recommended human dosage revealed no effects on fertility or mating ability. 

Pregnancy Category B--Reproduction studies in rats and mice did not reveal teratogenic or fetal 
toxic effects, although fetal weights were slightly decreased. in rabbits, cefoxitin was associated 
with a high incidence of abortion and maternal death. neither considered teratogenic. There are. 
however, no adequate and well-controlled studies in pregnant women. Because animal reproduc- 
lion studies are not always predictive of human response, this drug should be used during preg- 
nancy only if clearly needed. l 

Nursing Mothers —Excreted in human milk: Exercise caution. 

Pediatric Use---Satety and efficacy in infants from birth to three months have not yet been estab- 
lished. In children three months and older, higher doses have been associated with increased inci- 
dence of eosinophilia and elevated SGOT. 

Adverse Reactions: The most common adverse reactions have been local reactions following 
intravenous or intramuscular injection. Other adverse reactions have Deen encountered infre- 
quently. Local Reachhons-—Thrombopniebitis with intravenous administration; pain, induration, 
and tenderness aller intramuscular inections. aA Reactions-—Rash {including exfoliative 
dermatitis). pruritus, eosinaphilia, fever, and other allergic reactions inciuding anaphylaxis. Car- 
diovascular -—-Hypotension. Gastrointestinal——Diarthea, including documented pseudomembra- 
nous colitis during or after treatment. and, rarely, nausea and vomiting. Blood-—Eosinophilia, 
leukopenia including granulocylopenia, neutropenia, anemia, including hemolytic anemia, 
thrombocytopenia, and bone marrow depression. A positive direct Coombs test may develop in 
some individuals, especially those with azotemia. Liver Function—-Transient elevations in SGOT. 
SGPT, serum LDH, and serum alkaline phosphatase. Renal Function—Elevations in serum creati- 
nine and/or blood urea nitrogen levels and, rarely. acute renal failure. 

Note: in group A beta-hemolytic streptococcal infections, therapy should be maintained for at 
least 10 days to guard against the risk of rheumatic fever or glomerulonephiitis. in staphylococcal 
and other infections involving a collection of pus, surgical drainage should be carried out where 
indicated. intramuscular injections should be well within the body of a relatively large muscle 
such as the upper outer quadrant of the buttock {ie.. gluteus maximus). aspiration is baat to 
avoid inadvertent injection into a blood vessel. The total daily dosage in infants and children 
should not exceed 12 grams. 

How Supplied: Sterile cefoxitin sodium in vials and infusion botties containing 1 gram or 2 
grarns celoxitin equivalent and in 10-gram bulk bottles, and in ADD-Vantage®' vials containing 1 
gram or 2 grams cefoxitin equivalent. 

8 B. fragilis, B distasoris, 8 ovatus. B. thelaiotaomicron, B. vulgalus M S D 
H Registered trademark of Ames Company, Division of Miles Laboratories, inc 
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For more delailed information, consult your MSD Representative H 
of see Prescribing Information. Merck Sharp & Dohme. x 
Division of Merck & Co., INC., West Point, PA 19486 Jemragr (122) OHM 
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FOR THE BEST 
DEFENSE AGAINST 
CANCER, SEE YOUR 

DOCTOR ONCE 
A YEAR AND HIM 
ONCE A WEEK. 








He may not look like every- 
body's idea of a cancer specialist. 
But there’s strong evidence 

that your greengrocer has 
access to cancer protection you 
won't find in any doctor’s office. 

Like broccoli. Peaches. Cante- 
loupes. Spinach. And other 
sources of Vitamin A related to 
lowering the risk of cancer of the 
larynx and esophagus. Not to 
mention sweet potatoes, carrots, 
pumpkin, winter squash, toma- 
toes, citrus fruits and brussels 
sprouts. 

Vegetables such as cabbage, 
broccoli, brussels sprouts, kohl- 
rabi and cauliflower may help 
reduce the risk of gastrointesti- 
nal and respiratory tract cancer. 

Fruits and vegetables (and 
whole grain cereals such as 
oatmeal, bran and wheat) may 
help lower the risk of colorectal 
cancer. 

In short, make sure you do 
what your mother always told 
you to} do. Eat your vegetables. 


AMERICAN 
SP CANCER 
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NUBAIN : 
nalouphine HC! 


Brief Summary of Prescribing Information 


INDICATIONS For the relief of moderate to severe pain. NUBAIN can also be used 
for preoperative analgesia, as a supplement to surgical anesthesia, and for 
obstetrical analgesia during labor. 


CONTRAINDICATIONS NUBAIN should not be administered to patients who are 
hypersensitive to it. 


WARNINGS Drug Dependence NUBAIN has been shown to have a low abuse 
potential which is approximate to that of pentazocine, Whea compared with drugs 
which are not mixed agonist-antagonists, it has been reported that nalbuphine's 
potential for abuse would be less than that of codeine and propoxyphene. 
Psychological and physical dependence and tolerance may follow the abuse or 
misuse of nalbuphine. Therefore, caution should be observed in prescribing it for 
emotionally unstable patients, or for individuals with a history of narcotic abuse. 
Such patients should be closely supervised when long-term therapy is contem- 
plated. Care should be taken to avoid increases in dosage or frequency of 
administration which in susceptible individuals might result in physical de- 
pendence. Abrupt discontinuation of NUBAIN following prolonged use has been 
followed by symptoms of narcotic withdrawal, ie., abdominal cramps, nausea and 
vomiting, rhinorrhea, lacrimation, restlessness, anxiety, elevated temperature and 
piloerection. Use in Ambulatory Patients NUBAIN may impair the mentai or 
physical abilities required for the performance of potentially dangerous tasks such 
as driving a car or operating machinery. Therefore, NUBAIN should be adminis- 
tered with caution to ambulatory patients who should be warned to avoid such 
hazards. Use in Emergency Procedures Maintain patient under observation 
until recovered from NUBAIN effects that would affect driving or other potentially 
dangerous tasks. Use in Children Clinical experience to support administration 
to patients under 18 years is not available at present. Use in Pregnancy (other 
than labor) Safe use of NUBAIN in pregnancy has not been established. Although 
animal reproductive studies have not revealed teratogenic or embryotoxic effects, 
nalbuphine should only be administered to pregnant women when, in the 
judgement of the physician, the potential benefits outweigh the possible hazards. 
Use During Labor and Delivery NUBAIN can produce respiratory depression in 
the neonate. It should be used with caution in women delivering premature 
infants. Head Injury and Increased Intracranial Pressure The possible 
respiratory depressant effects and the potential of potent analgesics to elevate 
cerebrospinal fluid pressure (resulting from vasodilation following CO, retention) 
may be markedly exaggerated in the presence of head injury, intracranial lesions or 
a pre-existing increase in intracranial pressure. Furthermore, potent analgesics 
can produce effects which may obscure the clinical course of patients with head 
injuries, Therefore, NUBAIN should be used in these circumstances only when 
essential, and then should be administered with extreme caution. Interaction 
With Other Central Nervous System Depressants Although NUBAIN pos- 
sesses narcotic antagonist activity, there is evidence that in nondependent 
patients it will not antagonize a narcotic analgesic administered just before, 
concurrently, or just after an injection of NUBAIN. Therefore, patients receiving a 
narcotic analgesic, general anesthetics, phenothiazines, or other tranquilizers, 
sedatives, hypnotics, or other CNS depressants (including alcohol) concomitantly 
with NUBAIN may exhibit an additive effect. When such combined therapy is 
contemplated, the dose of one or both agents should be reduced. Sulfites 
Sensitivity NUBAIN contains sodium metabisulfite, a sulfite that may cause 
allergic-type reactions (e.g., hives, itching, wheezing, anaphylaxis) in certain 
susceptible persons. Although the overall prevalence of sulfite sensitivity in the 
general population is probably low, it is seen more frequently in asthmatics or in 
atopic nonasthmatic persons. 


PRECAUTIONS Impaired Respiration At the usual adult dose of 10 mg/70 kg, 
NUBAIN causes some respiratory depression approximately equal to that pro- 
duced by equal doses of morphine. However, in contrast to morphine, respiratory 
depression is not appreciably increased with higher doses of NUBAIN. Respiratory 
depression induced by NUBAIN can be reversed by NARCAN® (naloxone hydro- 
chloride) when indicated. NUBAIN should be administered with caution at low 
doses to patients with impaired respiration (e.g. from other medication, uremia, 
bronchial asthma, severe infection, cyanosis or respiratory obstructions). 
Impaired Renal or Hepatic Function Because NUBAIN is metabolized in the 
liver and excreted by the kidneys, patients with renal or liver dysfunction may 
overreact to customary doses. Therefore, in these individuals, NUBAIN should be 
used with caution and administered in reduced amounts. Myocardial Infarction 
As with all potent analgesics, NUBAIN should be used with caution in patients 
with myocardial infarction who have nausea or vomiting. Biliary Tract Surgery As 
with all narcotic analgesics, NUBAIN should be used with caution in patients 
about to undergo surgery of the biliary tract since it may cause spasm of the 
sphincter of Oddi. 


ADVERSE REACTIONS The most frequent adverse reaction in 1066 patients 
treated with NUBAIN is sedation 381 (36%). Less frequent reactions are sweaty / 
clammy 99 (9%); nausea/vomiting 68 (6%); dizziness/vertigo 58 (5%); dry 
mouth 44 (4%); and headache 27 (3%). Other adverse reactions which may occur 
(reported incidence of 1% or less) are: CNS Effects Nervousness, depression, 
restlessness, crying, euphoria, floating, hostility, unusual dreams, confusion, 
faintness, hallucinations, dysphoria, feeling of heaviness, numbness, tingling, 
unreality. The incidence of psychotomimetic effects, such as unreality, depersonal- 
ization, delusions, dysphoria and hallucinations has been shown to be less than 
that which occurs with pentazocine. Cardiovascular Hypertension, hypotension, 
bradycardia, tachycardia. Gastrointestinal Cramps, dyspepsia, bitter taste. 
Respiration Depression, dyspnea, asthma. Dermatological Itching, burning, 
urticaria. Miscellaneous Speech difficulty, urinary urgency, blurred vision, 
flushing and warmth. Patients Dependent on Narcotics Patients who have 
been taking narcotics chronically may experience withdrawal symptoms upon the 
administration of NUBAIN. If unduly troublesome, narcotic withdrawal symptoms 
can be controlled by the slow intravenous administration of small increments of 
morphine, until relief occurs. If the previous analgesic was morphine, meperidine, 
codeine, or other narcotic with similar duration of activity, one-fourth of the 
anticipated dose of NUBAIN can be administered initially and the patient 
observed for signs of withdrawal, i.e., abdominal cramps, nausea and vomiting, 
lacrimation, rhinorrhea, anxiety, restlessness, elevation of temperature or pilo- 
erection. If untoward symptoms do not occur, progressively larger doses may be 
tried at appropriate intervals until the desired level of analgesia is obtained with 
NUBAIN. Management of Overdosage The immediate intravenous adminis- 
tration of NARCAN® (naloxone hydrochloride) is a specific antidote. Oxygen, 
intravenous fluids, vasopressors and other supportive measures should be used 
as indicated. The administration of single doses of 72 mg of NUBAIN subcuta- 
neously to eight normal subjects has been reported to have resulted primarily in 
symptoms of sleepiness and mild dysphoria. 
NUBAIN® is a Registered U.S. Trademark of E.l. duPont de Nemours & Co. (Inc.) 
NARCAN® is a Registered U.S. Trademark of Du Pont Pharmaceuticals, Inc. 
6109-6BS 


Du Pont Pharmaceuticals, Inc. 
Subsidiary of E.l. du Pont de Nemours & Co. (Inc.) 
PO. Box 363, Manati, Puerto Rico 00701 


G os mr atu Oo 


254 


Stop Pain 
with Confidence 





N 


NUBAIN’ delivers pain- a power comparable to 
morphine/meperidine, and “balances potent analgesia with 
strong antagonist effects... resulting in fewer adverse responses?! 
0 Documented “ceiling” on respiratory ge 
depression. ‘A unique safety factor NUBAIN « 


among potent analgesics: 
o Fast onset of action nalupnine HC 


... because there’s less to worry about. 





o Long-lasting pain relief 
o Low incidence of nausea and vomiting NUBAIN® is available exclusively from Du Pont. 

. : ©1987 Du Pont Pharmaceuticals, Inc., Manati, Puerto Rico 00701 
0 Nonconstipating 


References: 


e e ° 1. Schmidt WK, Tam SW, Shotzberger GS, et al: Nalbuphine. Drug and j 
g , ' g , p g 
No significant hemodynamic changes Alcohol Dependence 1985;14:339-362. 


TA ME 2. Romagnoli A, Keats AS: Ceiling effect for respiratory depression by 
7 Low abuse potential nonscheduled nalbuphine. Clin Pharmacol Ther 1980;27(4):478-485. 


Please see adjacent page for brief summary of prescribing information. 


Now available in 20 mg/ml ampul, vial, 
and syringe. Du Pont Pharmaceuticals 


Also available in 10 mg/ml ampul and vial. ene 





March 1987 
Volume 205, Number 3 











Annals of 
Surgery 


Gastric Autonomic Nerve (GAN) Tumor and 
Extra-adrenal Paraganglioma in Carney’s Triad 


A Common Origin 
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Carney’s Triad comprises a triad of neoplasms: gastric stromal 
tumor, extra-adrenal paraganglioma (usually functional), and 
pulmonary chondroma. At least two of these are needed for the 
presumptive diagnosis of the Triad. This report presents a patient 
who had resected a gastric tumor and nonfunctional extra-adrenal 
paraganglioma. The gastric tumor resembled a gastric leiomyo- 
sarcoma by light microscopy, but electron microscopy revealed 
it to be a gastric autonomic nerve (GAN) tumor. Based on this 
evidence it appears that both the gastric lesions and the para- 
gangliomata of Carney’s Triad are tumors of the autonomic ner- 
vous system. Thus, the Triad may be a disorder of the autonomic 
nervous system rather than a multiple endocrine neoplasia syn- 
drome or multiple hamartoma syndrome. 


N 1977, CARNEY ET AL. FIRST CALLED ATTENTION 
to an unusual triad of neoplasms typically arising in 
females: gastric leiomyosarcoma, extra-adrenal 

paraganglioma (usually functional), and pulmonary 
chondroma. Others have also observed the occurrence of 
these tumors in the same patient.” By 1984, Carney?’ 
had seen over 20 cases of this curious syndrome. All ob- 
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servers have been unable to explain the spontaneous oc- 
currence of such apparently disparate and rare tumors. 
This report provides evidence that the gastric stromal 
neoplasms of this syndrome are probably not of smooth 
muscle origin but rather may arise in the autonomic ner- 
vous system and be true neural tumors. This derivation 
would provide a common origin for the gastric tumors 
and extra-adrenal paragangliomata and may explain the 
association of these neoplasms in patients. 


Case Report 


This male patient was 16 years old when he first noted several months 
of easy fatigability and subcostal discomfort associated with a 15-pound 
weight loss. He had no headache, flushing, or palpitations, and wasnever 
hypertensive. On examination he had a right Horner’s syndrome (ptosis, 
miosis, enophthalmos) and a palpable epigastric mass. Upper gastroin- 
testinal series and computed tomography (CT) suggested that the mass 
was a large gastric tumor. An additional finding on CT was a mass in 
the area of the left adrenal. At celiotomy, a large gastric tumor on the 
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FIG. 1. Photomicrograph of the gastric tumor that is composed predom- 
inantly of spindle cells with uniform elongated nuclei. Cytoplasmic vac- 
uolization adjacent to nuclei is evident in many cells. (Hematoxylin and 
eosin stain, X210.) 
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lesser curvature was resected by a subtotal distal gastrectomy with a 
Billroth II anastomosis. The tumor was a well-demarcated, 8-cm mass 
attached to the serosa on the gastric lesser curvature. Microscopically, 
the tumor consisted chiefly of spindle cells with virtually no nuclear 
pleomorphism, rare mitoses (4 per 50 high-power fields), and no vascular 
invasion. The light microscopic impression was spindle cell tumor, prob- 
ably of smooth muscle origin (Fig. 1). Immunoperoxidase studies showed 
positive staining of the gastric tumor with antibody to neuron-specific 
enolase but no staining with antibody to S100 protein. Electron micro- 
scopic examination revealed a tumor of neural origin: gastric autonomic 
nerve (GAN) tumor (Fig. 2). The diagnostic features of this newly rec- 
ognized tumor’® include elongated tumor cells with blunt processes and 
small dense core granules. Specific ultrastructural features that are di- 
agnostic for smooth muscle cells and Schwann cells were absent. 

The patient recovered uneventfully from surgery but the Horner’s 
syndrome persisted. A CT series obtained 3 months after operation 
showed enlargement of the left adrenal mass. He again had no headaches, 
flushing, or palpitations, and was never hypertensive. Because of the 
concern of metastasis, he had exploratory surgery again and the mass 
was excised along with a portion of the left adrenal gland that was in- 
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FIG. 2. Electron micrograph of GAN tumor shows a tumor cell with an elongated blunt process surrounded by numerous tumor cell processes and 
axons. Tumor cells have dense core granules that cluster in axons (inset) connected by synaptic densities. Some axons are filled with neurotubules 


(arrows) as well as a few dense core granules. (X8000; inset X19,000.) 
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extricably bound to it. At pathologic examination, the tumor was clearly 
separate from the adrenal gland. The mass was firm, tan, and 3.5 cm in 
diameter. Microscopically, it consisted of cords and nests of large, mod- 
erately pleomorphic cells with scattered mitoses, embedded in a vascular 
stroma. The impression was that this mass was a paraganglioma (Fig. 
3). Immunoperoxidase studies revealed this tumor to show positive 
staining with antibody to chromogranin. Ultrastructural examination of 
this retroperitoneal paraganglioma revealed large tumor cells that were 
filled with large, swollen mitochondria and attached by junctions (Fig. 
4). Some tumor cells contained medium-sized lightly dense granules 
analogous to those described as containing epinephrine.'! Nearly all tumor 
cells also contained small dense core granules identical to those present 
in the gastric tumor. However, granules identical to the norepinephrine 
granule type present in adrenal medullary pheochromocytomas were 
absent.'! This latter granule type is the one most often seen in functional 
pheochromocytomas. Their absence in this case then correlates with the 
clinical absence of evidence of a functional paraganglioma. 

The patient again recovered uneventfully from surgery. The Horner’s 
syndrome persisted. Another CT series revealed a nodule in the left neck 
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FIG. 3. Photomicrograph of the retroperitoneal paraganglioma. The tumor 
consists of nests of moderately pleomorphic cells separated by a delicate 
fibrovascular stroma. (Hematoxylin and eosin stain, X210.) 





Fic. 4. Electron micrograph of paraganglioma shows a large tumor cell attached to others by junctions and filled with swollen mitochondria. The 
nucleus has an open chromatic pattern and a large nucleolus. Small dense core granules (inset) and large less dense granules (arrow) are present. 
(X8000; inset X24,500.) 
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at the level of the third cervical vertebra displacing the external carotid 
artery anteriorly and the internal carotid artery posteriorly, but no masses 
were palpable on physical examination. This nodule did not enhance 
with contrast, a finding not typical for paragangliomata.'? CT of the 
thorax did not disclose any pulmonary or mediastinal lesions. The patient 
continues to be asymptomatic with no elevation in urinary metanephrine 
or vanillyl mandelic acid (VMA) levels. A portion of the paraganglioma 
was assayed for nerve growth factor'* and was found to have none. No 
amplification of the neuroblastoma-associated oncogene N-myc was found 
in the paraganglioma.'" 


Discussion 


The classification of gastric tumors is undergoing great 
change with the use of electron microscopy for the study 
of these lesions. For example, Walker and Dvorak!® have 
suggested that some lesions previously believed to origi- 
nate in smooth muscle are actually neural in origin be- 
cause nests of the tumor cells mimic the ultrastructural 
appearance of the enteric autonomic nervous system. The 
small dense core granules noted in this patient’s gastric 
lesion are identical to the noradrenalin-containing gran- 
ules of the enteric nervous system.'*'® In our case these 
granules were found in Golgi synthetic areas as well as 
close to tumor cell surfaces. Tumor cells displayed elon- 
gated processes and axons with synaptic densities that also 
contained dense core granules, neurofilaments, and clear 
vesicles. The ultrastructural features in this case are the 
same as those recently described by Walker and Dvorak 
under the heading of GAN tumor.’° A similar neoplasm 
has been described by Herrera et al.'’ in the small bowel, 
and they termed it a plexosarcoma. In addition, the im- 
munocytochemical demonstration of neuron-specific en- 
olase in the tumor adds support to the concept of its neural 
origin. !® 

Our patient has two of the three neoplasms that com- 
prise Carney’s Triad. Carney does not mention electron 
microscopic examination of the gastric specimens, and 
by light microscopic examination, the lesions were de- 
scribed as gastric letomyosarcomata. This would have 
been the diagnosis in our patient if not for the electron 
microscopic findings that instead demonstrated the neural 
origin of the tissue. Only half of Carney’s patients had 
extra-adrenal functioning paragangliomata. Our patient 
clearly has at least one extra-adrenal paraganglioma, albeit 
nonfunctional. Electron microscopy and immunocyto- 
chemistry confirmed the presence of neurosecretory 
granules in the paraganglioma.'? The majority of the 
paragangliomata described as part of the Triad are located 
in the neck and thorax, not the abdomen as with our 
patient. However, the Horner’s syndrome and the neck 
mass seen on CT may be evidence of a lesion in the neck. 
The occurrence of the nodule and the Horner’s syndrome 
on opposite sides suggests there may be bilateral lesions. 
Although 80% of Carney’s patients have had pulmonary 
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chondromas, our patient continues to have a normal chest 
radiograph. However, it is important to note that all three 
lesions need not be present to make the provisional di- 
agnosis of Carney’s Triad.’ Ifa pulmonary lesion develops, 
we will entertain the possibility that the mass represents 
a benign chondroma rather than a metastatic tumor. 

We believe that two of the three tumors comprising 
Carney’s triad may be neoplasms of autonomic nerve cell 
origin that are manifested as GAN tumors and extra-ad- 
renal paragangliomata. Confirmation of our hypothesis 
will have to await re-examination of previously reported 
gastric lesions using the electron microscope. The reason 
for the association with pulmonary chondromas remains 
unclear. Paragangliomata are believed to be true neo- 
plasms of the chief cell elements of paraganglia rather 
than hyperplasia or hamartomatous change because the 
cellular elements resembling the normal sustenticular cells 
of paraganglia are rare and the normal relationship of 
nerve fibers to chief cell nests is lacking.” Rather than a 
multiple endocrine neoplasia syndrome or multiple ha- 
martoma syndrome, this once curious admixture of tu- 
mors can now be better understood as a manifestation of 
multiple tumors of similar origin, i.e., the autonomic ner- 
vous system. 
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To assess the natural history of cholelithiasis in patients with 
cirrhosis, 32 charts coded for both diseases were retrospectively 
reviewed. Cholecystectomy was performed in 22 patients. Only 
two patients met criteria for acute cholecystitis and two patients 
had suspected choledocholithiasis. Despite the high inciésence 
of preoperative jaundice (32%), no common duct stones were 
documented. There was no operative mortality. The complication 
rate was 45%. In 10 patients not operated upon, two patients 
died of liver failure and the remaining eight patients are alive 8 
months to 13 years after diagnosis (mean: 46 months) with no 
active biliary disease. It is concluded that: (1) jaundice in this 
subpopulation most often reflects hepatocellular injury and rarely 
biliary tract obstruction, (2) there appears to be a much lewer 
incidence of acute cholecystitis and choledocholithiasis in cir- 
rhotic patients with cholelithiasis than in the normal population, 
and (3) patients with cirrhosis and asymptomatic cholelithiasis 
can be safely managed without operation. 


HE MANAGEMENT OF cholelithiasis in the patient 
with alcoholic cirrhosis is a frequent dilemma 
facing the general surgeon. The risks of operation 

must be weighed against the likelihood of cholelithiasis 
progressing to acute cholecystitis or common duct db- 
struction. The high morbidity and mortality of cholecys- 
tectomy in the patient with alcoholic cirrhosis has been 
well documented.'~? With this established surgical risk, 
knowledge of the natural history of cholelithiasis in this 
population becomes important. Two large autopsy series*° 
suggest that the incidence of cholelithiasis in the patient 
with cirrhosis is twice that of the noncirrhotic population, 
and that the male to female ratio among cirrhotic patients 
with gallstones approaches 1:1 instead of the usual female 
predominance. Significantly, in these autopsy series, two 
thirds of the patients had bilirubinate stones in contrast 
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to the usual incidence of only 15-20%. This finding is 
implicated by Nicholas et al. in explaining the rarity of 
cholecystitis and obstructive jaundice in cirrhosis." 

The purpose of this study was to investigate the clinical 
features of a group of patients with concomitant cirrhosis 
and cholelithiasis. An understanding of the natural history 
of this combination of diseases, as well as documentation 
of the risk of surgical intervention, is critical to the surgeon 
in planning the management of these patients. 


Methods 


Of 1865 patients with cirrhosis, 32 had charts coded 
for both cirrhosis and cholelithiasis. These 32 patients 
formed the basis for this retrospective review. The method 
of diagnosis for both cirrhosis and cholelithiasis, indica- 
tions for cholecystectomy, if performed, and associated 
signs and symptoms of cholelithiasis were recorded. Charts 
of patients who had cholecystectomy were reviewed for 
assessment of their intraoperative and postoperative 
courses. In an effort to identify factors predictive of sig- 
nificantly increased intraoperative bleeding, eight criteria 
were analyzed (using Students’ unpaired t-test) for two 
groups: one with intraoperative blood loss less than 350 
mL, and the other with blood loss greater than 350 mL. 
Finally, the stones of patients who had cholecystectomy 
were categorized according to the surgeons’ and the pa- 
thologists’ descriptions. Criteria used for classification 
were as follows: a stone was classified as the pigment va- 
riety only if it was black and as a cholesterol stone if it 
was white or yellow. All other stones were classified as 
mixed stones. 
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TABLE 1. Clinical Features of 22 Patients with Cirrhasis who had 
Cholecystectomy for Cholelithiasis 


No. of 
Patients % 

Preoperative assessment 

Varices, esophageal 10 45 

Hepatomegaly 15 68 

Splenomegaly 13 59 

Ascites 14 67 

Jaundice 7 32 
Indications for cholecystectomy 

Biliary tract symptoms , 13 59 

Acute cholecystitis 2 9 

Suspected choledocholithiasis 2 9 

Asymptomatic 4 18 

Other I 5 
Operative data 

Choledocholithiasis 0 0 

Morbidity 10 45 

Mortality 0 0 


Results 


Of the 32 patients in this study, 29 had biopsy-proven 
cirrhosis. Three patients who did not have biopsy fulfilled 
the clinical criteria for a diagnosis of cirrhosis, having 
varices, encephalopathy, or ascites. The mean age of the 
group was 50 years at the time of diagnosis of choleli- 
thiasis, with a range of 19-67 years. There were 14 females 
(44%) and 18 males (56%). Twenty-seven patients were 
white, two were black, and three were American Indian. 

The diagnosis of cholelithiasis was made by ultraso- 
nography in 28 patients, endoscopic retrograde cholan- 
giopancreatography (ERCP) in two patients, oral chole- 
cystography in one patient, and at surgical exploration in 
one patient. All charts were reviewed for signs and symp- 
toms of cholelithiasis and cirrhosis, but in patients sub- 
sequently undergoing cholecystectomy, only signs and 
symptoms present before surgery were included. Hepa- 
tomegaly was present in 78% of patients, ascites in 59%, 
splenomegaly in 69%, jaundice in 69%, encephalopathy 
in 59%, varices in 47%, and acute pancreatitis in 25%. 
Twenty-two of the 32 patients had cholecystectomy (Table 
1). The indications for cholecystectomy were abdominal 
pain, nausea, and vomiting in 18% of patients, pain with- 
out nausea and vomiting in 36%, nausea and vomiting 
alone in 5%, acute cholecystitis in 9%, (documented leu- 
kocytosis and fever in addition to symptoms), and sus- 
pected common duct stones in 9%. One patient had cho- 
lecystectomy during an exploratory laparotomy to rule 
out a liver mass, and four patients were asymptom- 
atic (18%). 

To evaluate the intraoperative course, patients were 
grouped according to four Childs’ criteria: serum bilirubin, 
serum albumin, ascites, and neurologic condition. Among 
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the 22 patients who had cholecystectomy, six (27%) were 
Class A, 14 (63%) were Class B, and two (10%) were Class 
C. The mean duration of surgery was 2 hours and 6 min- 
utes. There was no statistically significant difference be- 
tween Childs’ Class A and Class B patients in this regard. 
The two patients in the Childs’ Class C category had sple- 
nectomy and colectomy at the time of cholecystectomy 
and were therefore not suitable for comparison. The mean 
estimated blood loss for all patients was 362 mL. Although 
the patients in Childs’ Class B had a greater mean blood 
loss (421 mL) compared with patients in Class A (mean: 
252 mL), the difference was not significant (Student’s un- 
paired t-test). Drains were placed at surgery in 21 of 22 
patients and removed after an average of 2.2 days. A reg- 
ular diet was resumed 4.7 days after operation, and pa- 
tients were discharged an average of 8.8 hospital days after 
cholecystectomy. 

All 22 patients who had cholecystectomy had an intra- 
operative cholangiogram. One finding on cholangiogram 
suggested a stone in the distal duct that was not confirmed 
at choledochotomy, the only such exploration performed. 
There were no operative deaths among the 22 patients. 

The overall complication rate was 45%, including one 
wound infection, one episode of postoperative cholangitis 
(in the patient who had common duct exploration), and 
one persistent postoperative fever attributable to a urinary 
tract infection and/or atelectasis. The most frequent post- 
operative complication was leakage of ascitic fluid from 
the drain site after the drain had been removed. This oc- 
curred in five patients (23%), all of whom had ascites te- 
fore operation. One patient required reoperation for clo- 
sure of the drain site leak. 

To evaluate factors predictive of the magnitude of in- 
traoperative blood loss, the following parameters were 
compared between two groups based on estimated intra- 
operative blood loss (Group I =350 mL, Group II <250 
mL): prothrombin time, serum albumin, bilirubin, al- 
kaline phosphatase, and physical findings of encephalop- 
athy, ascites, hepatomegaly, and splenomegaly. Only rro- 
longation of prothrombin time and the presence of en- 
cephalopathy correlated significantly with intraoperative 
hemorrhage. In Group I, the prothrombin tirne was pro- 
longed by 3.1 seconds compared with 0.28 second in 
Group II. Encephalopathy was diagnosed in 33% of the 
patients in Group I but in none in Group II. 

Stone analyses were available in 15 of 22 patients who 
had cholecystectomy. Pigment stones were noted in 67%, 


- cholesterol stones in 6%, and mixed stones in 27%. Mul- 


tiple stones were present in 85% of the group. 


Discussion 


The group of patients with both cirrhosis and choleli- 
thiasis, although similar to noncirrhotic patients with 
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cholelithiasis with respect to age, were dissimilar with re- 
gard to other factors. Our series, as well as the autopsy 
series of Nicholas et al. and Bouchier,*” suggest a com- 
parable occurrence of cholelithiasis in male and female 
patients with cirrhosis, whereas in the noncirrhotic pop- 
ulation, a 3:1 female predominance is reported.*'° Al- 
though our study was not designed to address the issue 
of the incidence of stones among patients with cirrhosis, 
others have reported a 30% incidence, twice that in the 
noncirrhotic population." These observations suggest 
that cirrhosis may augment the development of choleli- 
thiasis. Although bacteremia in this group of patients 
seemed rare, there was a 60-80% incidence of ascites, or- 
ganomegaly, encephalopathy, and jaundice. 

Of particular interest is the significance of hyperbili- 
rubinemia in the patients who had cholecystectomy. Seven 
of 22 patients had jaundice before operation (32%). In 
patients with normal liver function, jaundice clearly pre- 
dicts a high likelihood of contemporaneous choledecho- 
lithiasis, the reported incidence ranging from 59-81%. >! 
However, in our series of patients with cirrhosis, as well 
as that reported by Aranha et al.,’ jaundice was far more 
common yet no common duct stones were found. 

This experience suggests that even in jaundiced cirrhotic 
patients with right upper quadrant pain, a normal uttra- 
sonographic examination suggests hepatocellular decom- 
pensation; the patient should be observed. However, if 
either gallstones or ductal dilatation is demonstrated by 
ultrasonography, it would seem prudent to proceed with 
ERCP in order to rule out choledocholithiasis. 

Only two patients in our series met the criteria for acute 
cholecystitis. The infrequency of acute cholecystitis as an 
indication for cholecystectomy is in striking contrast to 
that seen in the noncirrhotic population, in which acute 
cholecystitis is the indication for cholecystectomy in 18- 
20% of patients.*!!:!* Schwartz” and Castaing et al.* have 
likewise noted the much lower incidence (10% and 6%, 
respectively) of acute cholecystitis as an indication for 
cholecystectomy in patients with cirrhosis. The much 
lower incidence of both acute cholecystitis and common 
duct obstruction in cirrhotic patients with cholelithiasis 
may relate to the higher incidence of bilirubin stones. The 
smaller size and greater friability of pigment stones make 
them less likely to obstruct either the cystic or the commen 
ducts. They are more likely to fragment and pass throug 
the ampulla without serious sequelae. A second important 
factor may be the more frequent discovery of truly 
asymptomatic cholelithiasis during investigation of jaun- 
dice triggered by episodes of hepatic decompensation. 

There was no operative mortality among patients who 
had cholecystectomy in this series. Doberneck et al., how- 
ever, noted a 35% mortality rate associated with alimen- 
tary and intraperitoneal operative procedures in patients 
with cirrhosis.'*? Schwartz reported no deaths during cho- 
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lecystectomy among 11 patients with cirrhosis who had . 
cholecystectomy and had normal liver function and co- 
agulation studies, yet there was a 17% mortality rate in 
higher-risk cirrhotics who had cholecystectomy.” Simi- 
larly, Aranha et al. reported a 10% mortality rate after 
cholecystectomy in 43 cirrhotic patients with a pro- 
thrombin time prolonged less than 2.5 seconds, yet an 
83% mortality rate when the prothrombin time was pro- 
longed more than 2.5 seconds.’ 

The high mortality rate from surgical intervention in 
these patients is almost exclusively related to intraoper- 
ative bleeding. In addition to the coagulation abnormal- 
ities, Schwartz suggested that the hypervascular scar tissue 
resulting from the cirrhotic process itself promotes bleed- 
ing. In cases of anticipated severe bleeding or when ex- 
tensive hemorrhage is encountered during operation, the 
use of vasopressin aS a mesenteric vasoconstrictive agent 
may prove helpful.” Schwartz also successfully treated a 
patient with epsilon-aminocaproic acid when excessive 
fibrinolysis was encountered.” 

Additional operative complications occurred in 41% of 
the group. The most common was ascitic leak from the 
site of drain removal. This resulted in significant morbid- 
ity, including rehospitalization in one patient and oper- 
ative fascial closure in another. Perhaps because of the 
fear of bleeding complications, drains are usually placed 
(18 of 19 patients in our series). However, if ascites were 
present before operation, one third of the patients (36%) 
had a postoperative drain site leak. It would seem that 
meticulous intraoperative hemostasis combined with a 
selective, not routine, use of drains might decrease the 
incidence of this problem. Similarly, we believe that when 
drainage is indeed indicated, closed suction drains, not . 
Penrose drains, should be chosen. 

The gallstones of patients who had cholecystectomy in 
this group were most often bilirubinate (67%). Similarly, 
Bouchier found a 66% incidence of bilirubin stones in his 
autopsy series of 69 patients with both cirrhosis and cho- 
lelithiasis.° In contrast, among 517 patients without cir- 
rhosis at autopsy, only 13% of gallstones were pigmented. 
Possible explanations include a decreased bile acid pool 
in cirrhosis'* or an increase in the concentration of un- 
conjugated bilirubin in the bile because of defective con- 
jugation.'> Perhaps a more likely explanation, however, 
is that the bilirubinate gallstones are precipitated by 
chronic hemolysis caused by ongoing hepatic necrosis and 
hypersplenism.'*'* 

Perhaps the most useful information in assessing the 
natural history of cholelithiasis and cirrhosis comes from 
those patients followed without surgical intervention. Two . 
of 10 such patients in our series died of hepatic failure ? 
but without evidence of biliary obstruction. The remaining 
eight patients continue to do well 8 months to 13 years 
after the diagnosis of cholelithiasis was made. The latter 
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group shows no evidence of biliary obstruction nor biliary 
symptoms. We therefore recommend that patients with 
cirrhosis and asymptomatic cholelithiasis be followed 
without operation, thus avoiding the risk of surgery. 
However, if jaundice develops in a patient with cirrhosis, 
the presence or absence of common duct dilatation Is as- 
sessed by ultrasonography. If the common duct is visu- 
alized yet not dilated, we observe the patient, since jaun- 
dice in this context nearly always represents hepatocellular 
decompensation. If cholelithiasis or a dilated common 
duct is visualized by ultrasonography, or if the common 
duct cannot be seen, then the patient should undergo 
ERCP. If choledocholithiasis is documented, then endo- 
scopic sphincterotomy or a common duct exploration 1s 
performed, depending on the severity of the patient’s cir- 
rhosis. If, by ERCP, stones are seen only within the gall- 
bladder, we would suggest conservative management since 
the risk of subsequent acute cholecystitis or common duct 
obstruction is remarkably low. 


Conclusion ; 


Since the incidence of acute cholecystitis and choledo- 
cholithiasis in patients with cirrhosis occurs with approx- 
imately half the frequency as in noncirrhotic patients with 
cholelithiasis, jaundice in this context usually represents 
hepatocellular decompensation, seldom indicating biliary 
obstruction. When required, however, cholecystectomy 
can be performed in cirrhotic patients with low mortality, 
but morbidity is nonetheless appreciable. An algorithm 
for the investigation of the cirrhotic patient suspected of 
having cholelithiasis is presented. 

Mechanical drains should be used sparingly after cho- 
lecystectomy in patients with cirrhosis since ascitic leakage 
from the drain site is common. 


CHOLELITHIASIS IN CIRRHOTIC PATIENTS 


229 


References 


. Aranha GV, Sontag SJ, Greenlee HB, Cholecystectomy in cirrhotic 


patients: a formidable operation. Am J Surg 1982; 143:55-60. 


. Schwartz SI. Biliary tract surgery in cirrhosis: a critical combination. 


Surgery 1981; 90:577-583. 


. Castaing D, Didier H, Jean L, Henri B. Surgical management of 


gallstones in cirrhotic patients. Am J Surg 1983; 146:310-313. 


. Nicholas P, Rinaudo PA, Conn HO. Increased incidence of chole- 


lithiasis in Laennec’s cirrhosis. Gastroenterology 1972; 63:112- 
121, 


. Bouchier JA. Post mortem study of the frequency of gallstones in 


patients with cirrhosis of the liver. Gut 1969; 10:705-710. 


. McGhee RB, MacDuffee RC. One thousand consecutive cholecys- 


tectomies. Arch Surg 1968; 96:858-862. 


. DeMarco A, Nance FC, Cohn I. Chronic cholecystitis: experience 


in a large charity institution. Surgery 1968; 63:750-756. 


. Meyer KA, Capos NJ, Mittelpunkt AJ. Personal experiences with 


1,261 cases of acute and chronic cholecystitis and cholelithiasis. 
Surgery 1967; 61:661-668. 


. Haff RC, Butcher HR, Ballinger WF. Biliary tract operations: a review 


of 1,000 patients. Arch Surg 1969; 98:428-434, 


. Colcock BP, McManus JE. Experiences with 1,356 cases of chole- 


cystitis and cholelithiasis. Surg Gynecol Obstet 1955; 101:161- 
172. 


. Briele HA, Long WB, Parks LC. Gallbladder disease and cholecys- 


tectomy: experience with 1,500 patients managed in a community 
hospital. Am Surg 1969; 35:2] 8~222. 


. Glen F. Trends in surgical treatment of calculus disease of the biliary 


tract. Surg Gynecol Obstet 1975; 140:844-877. 


. Doberneck RC, Sterling WA, Allison DC. Morbidity and mortality 


after operation in non-bleeding cirrhotic patients. Am J Surg 
1983: 146:306~-309. 


. Vlacevic ZR, Buhac I, Farrar JT. Bile acid metabolism in patients | 


with cirrhosis: I. Kinetic aspects of cholic acid metabolism. Gas- 
troenterology 1971; 60:491-498. 


. Soloway RD, Trotman BW, Ostrow JD. Pigment gallstone. Gastro- 


enterology 1977; 72:167-182. 


. Jandi JH. The anemia of liver disease: observations on its mechanism. 


J Clin Invest 1955; 38:324-331. 


. Kawein JJ IHI, Hagedorn AB, Owen CA Jr. Anemia of hepatic disease 


studied with radiochromium. Gastroenterology 1960; 38:324- 
331. 


. Zieve L. Hemolytic anemia in liver disease. Medicine 1956; 45:497- 


505. 





Usefulness of Selective Arterial Secretin Injection 
Test for Localization of Gastrinoma in the 
Zollinger—Ellison Syndrome 
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KIYOYUKI TAKAHASHI, M.D. 
_ HIDEKI ADACHI, M.D. 


YUTAKA SHIMADA, M.D. 
MOTOYASU NAITO, M.D. 


Secretin was injected into a feeding or nonfeeding artery of a 
gastrinoma and blood samples were taken from the hepatic vein 
(HV) or a peripheral artery (PA) to measure the changes of 
serum immunoreactive gastrin concentration (IRG). The IRG in 
the HV rose within 40 seconds and in the PA rose within 60 
seconds after the injection of secretin into a feeding artery, but 
not after secretin was injected into a nonfeeder. These results 
indicated that secretin directly stimulates a gastrinoma to release 
gastrin in vivo. The selective arterial secretin injection test (SASI 
test) was applied in three patients in whom gastrinomas could 
not be located by computed tomography, ultrasonography, or 
arteriography, and functioning gastrinomas were located in all 
three patients. In one patient, malignant gastrinomas in the head 
of the pancreas and in the duodenum could be resected radically 
with the help of this test. 


INCE ISENBERG ET AL.! discovered the paradoxical 
rise of serum gastrin levels after the intravenous 
injection of secretin in patients with the Zollinger- 

Ellison syndrome (ZE syndrome), the differential diag- 
nosis of the ZE syndrome has become easier.” In vitro 
studies of this reaction have shown that secretin directly 
stimulates gastrinoma to release gastrin.** To ascertain 
whether this is also true in vivo, secretin was injected into 
the feeding arteries of the tumors visualized by arteriog- 
raphy in two patients with the ZE syndrome, and serial 
changes in the serum immunoreactive gastrin concentra- 
tion (IRG) in the hepatic vein (HV) or a peripheral artery 
(PA) were recorded. On the basis of the results, a new 
technique for localization of gastrinoma, Selective Arterial 
Secretin Injection Test (SASI test), was invented and ap- 
plied to three patients in whom computed tomography 
(CT), ultrasonography (US), or arteriography could not 
visualize the functioning gastrinoma. 
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Methods 
Selective Arterial Secretin Injection Test (SASI test) 


At the time of abdominal arteriography in patients with 
the ZE syndrome, 30 units of secretin in a 2-mL solution 
were injected into the splenic or gastroduodenal or com- 
mon hepatic or superior mesenteric artery, and 3 mL of 
blood was drawn from the HV through a catheter inserted 
yia a femoral vein before the injection and 20, 40, 60, 90, 
and 120 seconds after the injection. Blood samples were 
also taken from a PA every minute for 3 minutės (Fig. 
1). The secretin used in this study was Secrepan® (Eisai 
Co. Ltd, Tokyo, Japan), which is a pure extract of porcine 
duodenum and jejunum and has no glucagon, vasoactive 
intestinal peptide, cholecystokinin, or somatostatin activ- 
ity.>° One unit of Secrepan® is equal to one Crick, Haper 
and Raper unit. 


Radioimmunoassay of Serum. Gastrin -and Insulin 


Blood samples were centrifuged and serum was frozen 
at —80 C until measurement of immunoreactive gastrin 
(IRG) and immunoreactive insulin (IRI). IRG was mea- 
sured with a gastrin radioimmunoassay kit (Otsuka Assay 
Co. Ltd., Tokyo, Japan), and IRI was measured with an 
insulin radioimmunoassay kit (Dinabot Co. Ltd., Tokyo, 
Japan). In Case 3 the intraoperative changes of serum 
IRG were measured by the shortening of the incubation 
time with antibody 1611 (generous gift from Dr. J. H. 
Walsh, Los Angeles, CA) as described before’; i.e., the 
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FIG. 1. Diagram of SASI test for localization of functioning gastrinomas. 
The tip of a catheter for arteriography was selectively inserted into a 
yranch of the celiac axis or the superior mesenteric artery, and secretin 
was injected into the artery as a bolus. Blood samples were taken from 
the HV and a PA for a few minutes. If a gastrinoma is present in the 
area fed by the artery and releases gastrin after direct stimulation by 
secretin, serum IRG is expected to rise within 40 seconds in the HV and 
within 70 seconds in a PA. We could ascertain that secretin stimulates 
zastrinoma to release gastrin in vivo, and this test is useful for localization 
of gastrinoma in the following cases. 


reaction mixtures were incubated | hour at room tem- 
perature. In a preliminary study we obtained a good in- 
terassay coefficient between 1 hour of incubation at room 
temperature and 20 hours of incubation at 4 C. 


Pathologic Examination of the Resected Tumor 


A piece of the tumor was fixed in both Bouin’s solution 
ind 10% formalin solution and embedded in paraffin. 
Paraffin sections were stained with Masson-Fontana, Gri- 
nelius, and Hellerstrom-Hellman silver stains. Immu- 
10histochemical staining was done with either Sternber- 
ser’s peroxidase antiperoxidase (PAP) method® or Na- 
cane’s indirect method.’ Antisera prepared for this study 
vere rabbit antigastrin serum (a gift of Professor N. Yan- 
aihara, Shizuoka College of Pharmacy, Shizuoka, Japan), 
zuinea pig antiporcine insulin serum (Miles Lab., Slough, 
England), rabbit antiglucagon serum (Japan Immunore- 
search Lab., Tokyo, Japan), and rabbit antibovine pan- 
creatic polypeptide serum (a gift of Professor R. E. Chance, 
Eli Lilly Co., Indianapolis, IN). Peroxidase activity was 
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demonstrated with 3,3-diaminobenzidin by the method 
of Graham and Karnovsky.’° 

For the electron microscopic examination, specimens 
of the tumor were fixed in 2% glutaraldehyde in 0.05 M 
phosphate buffer (pH 7.2) and embedded in Epon 812. 
Thin sections were cut with a Potter-Blum MT II ultrami- 
crotome (Ivan Sorvall, Norwalk, CT), stained with 2% 
uranyl acetate and Reynold’s lead citrate solution, and 
observed under a Hitachi HU 12A electron microscope 
(Hitachi Co., Tokyo, Japan). 


Results 


Patients with the ZE Syndrome in whom Tumors were 
Visualized with Arteriography 


Case 1. A 35-year-old female had been treated medically for a duodenal 
ulcer for a few years when she visited Kishiwada Tokushuukai Hospital. 
Her serum IRG was 550 pg/mL. Gastric juice analysis revealed a basal 
acid output (BAO) of 31.3 mEq/h, a maximum acid output (MAO) of 
32.3 mEq/h, and a BAO/MAO ratio of 0.97. Intravenous injection of 3 
U/kg of secretin raised the serum IRG basal 2,900 pg/mL to 41,000 pg/ 
mL 5 minutes later. CT demonstrated a space occupying lesion in the 
head of the pancreas and multiple metastatic lesions in both lobes of the 
liver. Chemotherapy with tegafur and streptozotocin was without success 
and the serum IRG reached 15,000 pg/mL. 

On July 27, 1984, abdominal arteriography showed multiple gastri- 
nomas in the liver, one of which had invaded the diaphragm and was 
partly fed by the right inferior phrenic artery. The SASI test was performed 
first through the right inferior phrenic artery, which was feeding a gas- 
trinoma (Fig. 2). Thirty units of secretin were injected into the right 
inferior phrenic artery. Blood samples were taken from a peripheral artery 
before the injection and 1, 2, 4, and 7 minutes after the injection of 
secretin. Twenty minutes later, 30 U of secretin were injected into the 
proper hepatic artery, and peripheral arterial blood was sampled again. 
Then, embolization of the hepatic gastrinoma that had invaded the dia- 
phragm was performed through the right inferior phrenic artery with 
spongel powder. Ten minutes later, 30 U of secretin were injected into 
the right inferior phrenic artery again, and blood samplings were per- 
formed. Table 1 shows the results of the study. When the secretin was 





FIG. 2. Case 1: superselective arteriography via the proper hepatic artery. 
Multiple metastases of a pancreatic gastrinoma were visualized. The SASI 
test was performed via the right inferior phrenic artery, which was feeding 
one of the hepatic metastatic gastrinomas, and the proper hepatic artery. 
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TABLE 1. Changes of IRG and IRI in a PA after Injection of Secretin 
into the Inferior Phrenic Artery and the Common Hepatic Artery 


IRG IRI 
Time (min) Secretin (30 U) (pg/mL X104) (uU/mL) 

0 into inferior 1.49 10.4 

| phrenic artery 2.03 11.8 

2 1.99 14.3 

4 2.09 12.8 

7 1.82 12.7 
Arteriography 

0 into common 1:75 11.2 

l hepatic artery 3.03 12.1 

2 3.03 13.0 

4 2.65 10.2 

7 2.28 11.7 
Embolization 

0 into inferior 1.78 11.4 

l phrenic artery 2.13 12.2 

2 2.72 13.1 

5 2.50 10.0 





injected into the inferior phrenic artery that was feeding a gastrinoma, 
arterial IRG rose to a maximum | minute after the injection and then 
began to decrease. The difference in the basal IRG and the maximum 
IRG was 5,200 pg/mL. The arterial IRG rose to a maximum at | minute 
in the subsequent two injections as well. The difference between the 
basal IRG and the maximum IRG was 10,000 pg/mL after the second 
injection and 9,000 pg/mL after the third injection. 

Case 2. A 47-year-old male had an emergency subtotal gastrectomy 
and gastrojejunostomy after Billroth II anastomosis for a bleeding duo- 
denal ulcer on January 25, 1982. On the second postoperative day, tarry 
stools began and an anastomotic leak complicated the postoperative 
course. Serum IRG was 800 pg/mL, and a total gastrectomy was per- 
formed on February 25, 1982. In the resected specimen we found an 
ulcer in the remnant stomach and two ulcers in the anastomotic jejunum. 
An intravenous injection of 3 U/kg of secretin elevated the serum IRG 
from the basal 580 pg/mL to 830 pg/mL at 2 minutes on July 22, 1982. 
Celiac arteriography that was performed on July 27, 1982, revealed a 
hypervascular tumor stain in the body of the pancreas (Fig. 3). At that 
time 2 U, 5 U, and 15 U of secretin were injected into the splenic artery 
successively at intervals of 10 minutes, and arterial blood samples were 
taken before the injection and 40 seconds, | minute, 2 minutes, and 5 
minutes after the injection. The results are shown in Table 2. Neither 
arterial IRG nor IRI rose after the injection of 2 U and 5 U of secretin. 
Changes in serum IRG and IRI after the injection of 15 U of secretin 
were as follows: IRG (pg/mL) was 305 before the injection, 275 at 40 
seconds, 320 at 1 minute, 370 at 2 minutes, and 365 at 5 minutes; and 
IRI (ug/mL) was 14 before the injection, 14 at 40 seconds, 23 at 1 minute, 
23 at 2 minutes, and 22 at 5 minutes after the injection (Table 2). Thus, 
the injection of 15 U of secretin into the splenic artery raised the arterial 
IRI but did not raise the arterial IRG at 1 minute after injection. One 
month later, the SASI test was performed again to confirm the former 
results. This time 50 U of secretin were injected into the splenic artery. 
Changes in the arterial IRG and IRI were as follows: IRG (pg/mL) was 
800 before the injection, 790 at 1 minute, 1160 at 2 minutes, 1090 at 5 
minutes, and 950 at 10 minutes; IRI (ug/mL) was 14 before the injection, 
17 at 1 minute, 25 at 2 minutes, 32 at 5 minutes, and 17 at 10 minutes 
after the injection (Table 2). Even with a large dose of secretin, the arterial 
IRG did not rise at | minute although the arterial IRI rose | minute 
after injection. 

On August 4, 1982, laparotomy was performed. There was a tumor 
1.0 X 1.5 X 2.0 cm in the body of the pancreas, and a distal pancre- 
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FIG. 3. Case 2: celiac arteriography. A tumor stain is visualized in the 
body of the pancreas. No other tumor was visualized with abdominal 
arteriography. 


TABLE 2. Changes of IRG and IRI in a PA after Injection of Secretin 
into the Splenic Artery of a Patient with Gastrinoma (Case 2) 





IRG IRI 
Time (min) Secretin (U) (pg/mL) (uU/mL) 
0 5 230 14 
40 seconds 275 14 
l 225 15 
2 315 16 
5 285 16 
10 310 14 
20 15 305 15 
40 seconds Zi 14 
l 320 23 
2 370 23 
5 365 22 
10 370 15 
20 340 10 
One month later 
0 50 797 14 
| 785 17 
2 1155 25 
5 1085 32 
10 948 17 
20 612 15 
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ter distal pancreatectomy. 

Changes of IRG and IRI in 

the HV and a PA after the 500 
injection of 30 U of secretin 
into the common hepatic ar- 
tery and the superior mes- 
enteric artery are shown. IRG 
and IRI in the HV rose 
within 40 seconds, and 


within 70 seconds in the PA. 3000 Re 


The injection of secretin into 
the superior mesenteric ar- 
tery caused no rise of IRG in 
either the HV or the PA for 
2 minutes, although IRI rose 
at 20 seconds in the HV and 
at 70 seconds in the PA. 


pre'3s*34 2 3 4 


minutes 


atectomy was performed. Half of the tumor was cultured in the culture 
medium by the method we described 4 years ago’; however, no immu- 
noreactive gastrin activity was detected in the culture medium. The serum 
IRG of the patient did not decrease after the distal pancreatectomy. 
Serum IRG was 4828 pg/mL on the third postoperative day, and 5000 
pg/mL 10 months later. An immunohistochemical examination revealed 
that about 20% of the tumor cells reacted with antisomatostatin serum, 
about 15% of the cells reacted with antigastrin serum, and about 10% of 


TABLE 3. Changes of IRG and IRI in the HV and a PA after Selective 
Arterial Injection of Secretin in Case 2 after Distal Pancreatectomy 


HV PA 
Time Secretin IRG IRI IRG IRI 
(sec) (30 U) (pg/mL) (U/mL) (pg/mL) (U/mL) 
0 Common 2087 8.4 1672 9.2 
20 hepatic 2223 14.0 
40 artery 3617 23.6 
60 4349 27.9 
90 e212 15.5 
100 5977 29.3 
130 3427 18.3 
180 4499 23.5 
240 2714 14.6 
420 2948 16.0 
0 Superior 1601 7.7 1401 6.5 
20 mesenteric 1382 16.6 
40 artery 1865 32.2 
60 1783 30.2 
70 1674 16.8 
90 2085 25.4 
120 1558 11.3 
180 2735 18.1 
240 1773 13.0 


420 1652 8.6 
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~~ 
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—— 
on en 
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minutes 


the cells reacted with antiglucagon serum. The resected tumor had not 
secreted gastrin in the culture medium or in vivo, and gastrinomas were 
still present somewhere in the patient’s body. On November 26, 1983, 
the SASI test was performed again. This time the tip of the catheter was 
placed in the common hepatic artery close to the opening of the gastro- 
duodenal artery, and another catheter was inserted into the right HV via 
the right femoral vein. Then, 30 U of secretin was injected into the 
common hepatic artery, and blood samples were drawn from both the 
HV and a PA (Fig. 4). Both serum IRG and IRI in the HV started to 
rise at 40 seconds and reached a peak 100 seconds after the injection 
(Table 3). Serum IRG and IRI in a PA started to rise 70 seconds after 
the injection. After the injection of secretin into the superior mesenteric 
artery, the serum IRI in the HV rose significantly at 20 seconds, although 
the serum IRG did not rise for 60 seconds. 


Patients with the ZE Syndrome in whom Diagnostic Im- 
aging Techniques were not Useful for Localization of Gas- 
trinoma 


Case 3. A 53-year-old man had three operations for complications of 
a peptic ulcer before he visited our clinic on March 31, 1986; partial 
gastrectomy with Billroth II reconstruction for a duodenal ulcer on June 
20, 1974; partial resection of the jejunum for perforation of the anas- 
tomotic jejunum on April 5, 1984; and partial resection of the stomach 
and the jejunum for bleeding gastric ulcers on November 10, 1984. The 
serum IRG was 225 pg/mL on December 10, 1984, and between 100 
and 230 pg/mL since then. The intravenous secretin injection test with 
3 U/kg of secretin was positive; the serum IRG (pg/mL) was 100 before 
the injection of secretin, 172 at 2 minutes, 184 at 4 minutes, 156 at 6 
minutes, 146 at 10 minutes, and 139 at 15 minutes after the injection. 
Cimetidine had been administered | gram/day for a year and 4 months 
since the last operation, but tarry stools were sometimes noticed and 
had become more frequent during the last few months. 

After admission, CT, US, and arteriography were performed, but they 
revealed no abnormality in the abdomen. Endoscopic examination of 
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the upper gastrointestinal tract revealed a gastric ulcer and two anasto- 
motic jejunal ulcers. The SASI test was performed at the time of arte- 
riography on April 2, 1986 (Fig. 5). The serum IRG rose 40 seconds 
after the injection of 30 U of secetin into the common hepatic artery 
very close to the opening of the gastroduodenal artery. The difference 
between the basal IRG and the maximum IRG was 100 pg/mL. No 
significant rise of serum IRG was observed in the HV for 1 minute after 
the injection of the same dose of secretin into either the splenic artery 
or the superior mesenteric artery. 

Laparotomy was performed on April 22, 1986. Kocher’s mobilization 
of the duodenum and the head of the pancreas revealed a pea-sized 
purple tumor on the posterior superior surface of the head of the pancreas 
(Fig. 6). The tumor was enucleated. Intraoperative pathologic exami- 
nation of a frozen section showed a metastatic tumor consistent with a 
diffuse endocrine system tumor (possibly G cell tumor or G cell carcinoid). 
Careful palpation and inspection revealed no other abnormalities of the 
duodenum, pancreas, gallbladder, or hepatoduodenal ligament, so the 
abdomen was closed. After operation, a part of the tumor was cultured, 
as described above. The IRG in the culture medium was as high as 20 
ng/mL. Immunohistochemical examination of the tumor revealed that 
about 60% of the tumor cells reacted with antigastrin serum, and about 
15% of the cells reacted with antisomatostatin serum, but the postop- 
erative serum IRG level did not decrease and was as high as 100 pg/mL. 
The intravenous secretin injection test with 3 U/kg of secretin was still 
positive, with a serum IRG (pg/mL) of 91 before injection, 116 at 2 
minutes, 150 at 4 minutes, 162 at 6 minutes, 138 at 10 minutes, and 
117 at 15 minutes after injection. The SASI test was performed again 
on May 12, 1986 (Fig. 7). An injection of 30 U of secretin into the 
gastroduodenal artery caused a prompt rise of serum IRG in the HV at 
20 seconds, but injection of 50 U of secretin into the splenic artery did 
not. The injection of 30 U of secretin into the superior mesenteric artery 
caused a gradual rise of serum IRG in the HV for 60 seconds. 

A laparotomy was performed again on June 6, 1986. A pancreatoduo- 
denectomy was performed, although no tumor was palpable in the pan- 
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FIG. 5. Case 3: results of SASI 
test performed 20 days before 
enucleation of the tumor in 
the head of the pancreas. IRG 
in the HV rose within 40 sec- 
onds after the injection of se- 
cretin into the common he- 
patic artery close to the 
opening of the gastroduode- 
nal artery, but not after the 
injection of secretin into ei- 
ther the superior mesenteric 
artery or the splenic artery. 
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creas or the duodenum. The pancreas was resected along a line | cm left 
of the edge of the superior mesenteric vein. The gallbladder was extirpated, 
and lymph nodes in the hepatoduodenal ligament or around the common 
hepatic artery were removed. This time the intraoperative measurement 
of serum IRG was performed by the rapid incubation technique. At the 
beginning of the operation, the serum IRG was 116 pg/mL. Thirty min- 
utes after the pancreatoduodenectomy, an intraoperative intravenous 
secretin injection test with 3 U/kg of secretin was performed. Changes 
in the serum IRG (pg/mL) were as follows: 66.8 before injection, 58 at 
2 minutes, 66 at 4 minutes, and 62 at 6 minutes after injection. The test 





FIG. 6. Intraoperative findings of Case 3. A pea-sized tumor was present 
on the superior posterior surface of the head of the pancreas (arrows). 
The tumor was extirpated. No other tumor was palpable in the duodenum 
or the pancreas. 
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was negative, so we closed the abdomen. Immunohistochemical study 
of the resected specimen revealed two minute submucosal gastrinomas 
1.0 mm in diameter in the duodenum and eight microscopic gastrinomas 
about 0.8 mm in diameter in the head of the pancreas (Fig. 8). A duodenal 
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Fic. 8. Case 3: microscopic 
appearance of the intrapan- 
creatic minute gastrinoma 
(hematoxylin and eosin stain, 
X40). There were eight such 
tumors in the superior head 
of the pancreas and two min- 
ute gastrinomas in the duo- 
denum. Immunohistochem- 
ical study revealed that 60% 
of the tumor cells reacted 
with antigastrin serum, 30% 
with antiglucagon serum, and 
a few cells with anti-insulin 
and antisomatostatin serum. 
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submucosal tumor was barely palpable in the resected specimen. No 
other tumors could be detected either by palpation or by inspection. 
They could be diagnosed only by a microscopic pathologic study. Aîter 
operation, the serum IRG was as low as 34 pg/mL, and the intravenous 
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secretin @=—® preoperation 
IRG (3U/kg) O=O 15 days after ist operation 
(pg/me) O==0 during 2nd operation 
200 O=:=O 35 days after 2nd operation 
FIG. 9. Case 3: results of in- 
travenous secretin injection 
test before and after the first 
operation, during the second 
operation, and 30 days after 
the second operation. The 
10O second pancreatoduodenec- 
tomy appears to have been 
successful in removing all 
Ow m w m n astrinomas. 
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secretin injection test was negative on the 30th postoperative day 
(Fig. 9). ; 

. Case 4. A 67-year-old female vomited occult blood in September, 1982, 
and was found to have a gastric ulcer. Analysis of the gastric juice revealed 
a BAO of 10.8 mEq/h, MAO of 16.4 mEq/h, and BAO/MAO of 0.86. 
The serum IRG was 1200 pg/mL at that time. ZE syndrome was diag- 
nosed and treated with | g/day of cimetidine and some acid neutralizing 


agents. CT, US, and arteriography revealed no abnormality in the ab- 
dominal cavity. The serum IRG was 1300 pg/mL in June, 1984. The 
SASI test was performed on February 25, 1986 (Fig. 10). The serum 
IRG in the HV rose 20 or 40 seconds after the injection of secretin into 
the common hepatic or the splenic or the superior mesenteric artery. 
The serum IRI in the HV also rose within 40 seconds after the injection 
of secretin into any of these arteries. 
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Fic. 10. Case 4: results of 
SASI test. IRG in the HV 
rose within 40 seconds of the 
injection of secretin into any 
arteries around the pancreas. 
These results suggest that 
gastrinoma cells were dis- 
tributed diffusely throughout 
the pancreas. 
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Volunteers and Patients without the ZE Syndrome 


Two healthy volunteers, eight patients after partial gas- 
trectomy (four of them reconstructed with Billroth I anas- 
tomosis and four with Billoroth H anastomosis), and a 
patient with chronic atrophic gastritis were examined with 
the SASI test. The serum IRG in neither the HV nor the 
PA rose after the injection of 30 U of secretin into the 
common hepatic, the splenic, or the superior mesenteric 
artery. Serum IRI in the HV rose within 40 seconds in 
all after the same procedures. 


Discussion 


Isenberg et al. first reported the paradoxical effect of 
secretin on the serum gastrin level in a patient with the 
ZE syndrome.’ They suggested that the serum gastrin re- 
sponse to intravenous secretin infusion might be of di- 
agnostic value in patients suspected of having the ZE syn- 
drome.' Since then a number of authors have supported 
their conclusion.*"'':'? Recently, some investigators have 
reported a rise of IRG in the culture medium in which 
gastrinoma cells were cultured when secretin was added,** 
and the gastrinoma cells were considered to have receptors 
that bind with secretin, resulting in the release of gastrin.** 

In the current study we tried to ascertain whether se- 
cretin stimulates gastrinoma cells to release gastrin in vivo 
as well. Secretin was injected into a feeding artery of a 
gastrinoma through a superselectively inserted catheter, 
and changes in serum IRG in the HV and a PA were 
measured. It takes 42 + 6 seconds for the arterial blood 
in the abdominal viscera to pass through the portal vein, 
the liver, the HV, the heart and lung, and appear in a PA 
again.'? If the secretin injected into a feeding artery of a 
gastrinoma stimulates a gastrinoma directly to release 
gastrin into the portal vein, the serum IRG in a PA would 
be expected to rise within 70 seconds and serum IRG in 
the HV would be expected to rise within 40 seconds. 

In Case 1, secretin was injected into the metastatic gas- 
trinoma in the liver through the right inferior phrenic or 
the common hepatic artery, and serum IRG in the PA 
rose in 60 seconds. In Case 3, secretin was injected into 
the common hepatic artery very close to the opening of 
the gastroduodenal artery or into the gastroduodenal ar- 
tery itself, which was feeding gastrinomas in the head of 
the pancreas and metastatic lymph nodes, and serum IRG 
in the HV rose at 20 or 40 seconds. In Case 2, after distal 
pancreatectomy, the serum IRG in the HV rose after the 
injection of secretin into the common hepatic artery. 
These results indicate that secretin also directly stimulates 
a gastrinoma to release gastrin in vivo. We cannot tell 
whether secretin directly stimulated gastrin-secreting cells 
or whether secretin first stimulated other cells in the gas- 
trinoma such as somatostatin-secreting cells that stimu- 
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lated gastrin-secreting cells to release gastrin, but gastrin 
release certainly took place when secretin came into con- 
tact with a gastrinoma. 

In Case 2, we injected various doses of secretin into the 
splenic artery that was feeding an angiographically visu- 
alized tumor in the body of the pancreas to ascertain the 
direct action of secretin on the gastrinoma, but with no 
results. The serum IRG in the PA rose 2 minutes after 
the injection but did not rise | minute after the injection 
of any dose. Secretin certainly stimulated the body and 
tail of the pancreas, because serum IRI rose within | min- 
ute in each case. After the operation, the tumor proved 
to be a non~gastrin-secreting tumor. The delayed rise of 
serum IRG in the PA in this case 1s considered to be due 
to the stimulation caused by the secretin injected into the 
splenic artery of a non—gastrin-secreting tumor not to re- 
lease gastrin, and the stimulation of a gastrinoma located 
in an area other than the body or tail of the pancreas to 
release gastrin at the second circulation. These results 
suggest that the SASI test can be a diagnostic aid in the 
localization of a functioning gastrinoma. 

The splenic artery feeds the body and tail of the pan- 
creas. The gastroduodenal artery feeds the upper half of 
both the head of the pancreas and the duodenum. The 
lower half of the head of the pancreas and of the duo- 
denum is fed by the inferior pancreaticoduodenal artery, 
a branch of the superior mesenteric artery. If we inject a 
solution of secretin into one of the arteries around the 
pancreas and take blood samples from the HV and a PA 
to measure the serial changes in serum IRG, it is possible 
to determine whether or not the functioning gastrinomas 
is in the feeding area of each artery. 

In Case 2, if we had injected secretin into the common 
hepatic artery before the distal pancreatectomy, we might 
have found that the angiographically visualized tumor in 
the body of the pancreas was a non-gastrin-secreting tu- 
mor and that gastrinomas were present in the area fed by 
the common hepatic artery. But at that time we had tried 
to identify the direct action of secretin on a gastrinoma 
in vivo and could not speculate that the well-visualized 
tumor in the body of the pancreas on the arteriogram 
might be a tumor that did not secrete any hormone. * As 
no activity of the immunoreactive gastrin was detected 
in the culture medium of the resected pancreatic tamor 
cells, the tumor was found to be a non-—gastrin-secreting 
tumor. A year after the distal pancreatectomy, we tried 
the SASI test again. Serum IRG in the HV rose after the 
injection of secretin into the common hepatic artery very 
close to the opening of the gastroduodenal artery. Nearly 
all hepatic metastases of gastrinomas 5 mm in diameter 
or larger can be visualized by arteriography." Thus, the 
results of the second SASI test indicated that at least one 
gastrinoma was present in the feeding area of either the 
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proper hepatic artery or the gastroduodenal artery, except 
for the liver and the lower half of both the head of the 
pancreas and the duodenum. 

In Case 3, the location of the gastrinoma could not be 
identified by US, CT, or arteriography. The results of the 
first SASI test taught us that at least one functioning gas- 
trinoma was present in the area fed by the proper hepatic 
artery or the gastroduodenal artery. As mentioned above, 
the possibility of a hepatic metastasis was very small. Lap- 
arotomies were performed twice; a metastatic lymph node 
was extirpated first, and later, two minute duodenal sub- 
mucosal gastrinomas and eight microscopic gastrinomas 
in the head of the pancreas were extirpated in a pancrea- 
toduodenectomy. We did not measure the changes in 
serum IRG during the first operation and closed the ab- 
domen because no tumor was palpable after the resection 
of the retropancreatic tumor. After the first operation the 
serum IRG did not decrease and the intravenous secretin 
injection test was still positive, although the amount of 
gastrin secreted for 10 minutes by stimulation with the 
same amount of secretin seemed to be decreased (Fig. 9). 

A repeat SASI test indicated that gastrinomas were:still 
present in the area fed by the gastroduodenal artery. Dur- 
ing the second operation we could not identify any tumor 
by palpation or inspection, and a pancreatoduodenectomy 
was performed. This time the intraoperative measure- 
ments of serum IRG and an intraoperative intravenous 
secretin injection test were performed to determine 
whether or not all the gastrinomas had been extirpaied 
in the operating room. This test, performed 30 minutes 
after the resection of both the head of the pancreas and 
the duodenum, clearly proved that all the functioning 
gastrinomas had been extirpated. In the resected specimen, 
only one minute duodenal submucosal tumor was sus- 
pected of being a gastrinoma, but other gastrinomas in 
the duodenum and the pancreas could be identified only 
by immunohistochemical techniques. It was very im- 
pressive that such small functioning gastrinomas could 
release gastrin when stimulated by intra-arterially injected 
secretin. The intravenous injection of secretin did not raise 
the serum IRG | month after the operation; therefore, 
the patient seems, so far, to have been cured completely. 
This case suggests that an early diagnosis of small gastri- 
nomas is possible with the SASI test. Therefore, in a pæ 
tient with multiple gastrinomas in the head of the pancreas 
or the duodenum, we should not hesitate to perform 2 
pancreatoduodenectomy if the SASI test indicates thai 
the gastrinoma is not in the body or tail of the pancreas. 

In Case 4, the serum IRG in the HV rose after the 
injection of secretin into any of the three arteries. G cells: 
are believed to be distributed diffusely throughout the 
pancreas. In healthy volunteers and in patients who had 
partial gastrectomy, the serum IRG in the HV did not 
rise after the injection of secretin into any of the three 
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arteries. Thus, the SASI test is believed to be specific for 
patients with the ZE syndrome. 

With the increased use of the H, receptor antagonists, 
the need for emergency total gastrectomy has decreased. 
Recently, many surgeons have recommended extirpation 
of the gastrinoma as well as total gastrectomy.'*!*® De- 
veney et al. recommended that resection should be seri- 
ously considered in every patient with the ZE syndrome, 
and it should be possible to cure about 25% of the patients 
with gastrinomas who do not have multiple endocrine 
neoplasia (MEN) and over 70% of those without MEN 
who appear to have a solitary tumor.'° Zollinger stated 
that it is critical to recognize that the gastrin-producing 
islet cell tumor is a solid malignant tumor that grows 
inexorably each year.'’ For extirpation of the gastrinoma, 
accurate preoperative diagnosis of the location of the gas- 
trinoma is indispensable. The rate of visualization of gas- 
trinomas with US, CT, or arteriography is as low as 40 
or 60%.'*°°! Besides, as we experienced in Case 2, there 
are some cases in whom a visualized tumor is not a func- 
tioning gastrinoma, and true functioning gastrinomas are 
not visualized. Therefore, we believe that for preoperative 
localization of gastrinomas, physiologic examinations 
such as percutaneous transhepatic portal catheterization 
or our SASI test should be performed as well as diagnostic 
imaging techniques.” 

The SASI test is useful for surgeons to determine what 
part of the pancreas, the duodenum, or organs in the upper 
abdomen should be examined carefully during surgery 
and resected for permanent cure, but it cannot tell how 
many gastrinomas exist in the area that responds to se- 
cretin. The intraoperative intravenous secretin injection 
test can show whether all of the gastrinomas have been 
extirpated completely. 
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Subtotal Resection of the Head of the Pancreas | 
Combined with Ductal Obliteration of the Distal 
Pancreas in Chronic Pancreatitis 
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Subtotal resection of the head of the pancreas combined with 
duct obliteration of the distal pancreas by prolamine was per- 
formed in 12 selected patients who had chronic alcohol-induced 
pancreatitis with most destruction in the proximal pancreas. The 
main indication for operation was intractable pain. There was 
no postoperative mortality but morbidity was high when no pan- 
creaticojejunostomy was constructed. After a follow-up period 
of 32 months, lasting pain relief was obtained in 10 patients; 
pseudocyst formation occurred in three patients; calcification of 
the distal pancreas, absent before operation, was demonstrated 
‘in four of six patients; six of 11 nondiabetic patients became 
hyperglycemic either abruptly (1 patient) or progressively (5 
patients); quality of life improved in most patients. This procedure 
preserves the stomach, duodenum, spleen, distal pancreas and 
common bile duct if possible. However, pancreatic ductal oblit- 
eration with prolamine does not prevent relapses of chronic pan- 
creatitis. 


URGERY PLAYS AN IMPORTANT ROLE in the man- 
agement of patients with chronic alcohol-induced 
pancreatitis (CAIP). About 50% of them will have 

to have surgery sooner or later.! In the absence of large 

pseudocysts, pseudoaneurysm, biliary or duoderial ob- 
struction, surgery for chronic pancreatitis is done mainly 
to relieve medically intractable pain with the lowest pos- 
sible complication rate. Surgical interruption of nerve pain 
pathways seems to be very logical but has largely been 
abandoned. Celiac plexus block was also found to be un- 
helpful in too many patients.* Indeed, the exact mecha- 
nisms of chronic pancreatic pain are still uncertain. Op- 
erative strategy for pain relief is now tailored to the mor- 
phologic alterations of the pancreatic gland as can be 
imaged by ultrasound scanning, computer tomography 

(CT), and endoscopic retrograde cholangiopancreatog- 

raphy (ERCP). Patients with dilated major ducts should 
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be treated by duct drainage procedures.** Patients with 
severe pancreatic fibrosis and small- or normal-sized ma- 
jor pancreatic ducts are candidates for pancreatic resec- 
tion: 40-80% subtotal pancreatectomy for disease local- 
ized to the body and tail, pancreaticoduodenectomy for 
lesions in the head, and 80-95% near total pancreatectomy 
or even total pancreatectomy for diffuse pancreatic fibro- 
sis.” |! The main drawbacks of extended distal resections 
are the higher early and late morbidity and mortality 
mostly related to the endocrine insufficiency. To save the 
endocrine function of the pancreatic tail, segmental pan- 
creatic autotransplantation to the femoral vessels and in- 
trahepatic islet autotransplantation have been suggested. 
Autotransplantation of the complete denervated pan- 
creatic tail is an attractive technique but it sacrifices the 
spleen and makes the procedure even more compli- 
cated,!2-'* whereas the achievement of glucose homeosta- 
sis with islet cell transplantation has not been encouraging 
until now.”!*!6 

As the disease is found to be concentrated in the head 
of the pancreas more frequently than was noted before 
the availability of ERCP, few 80-95% distal pancreatec- 
tomies and more pancreaticoduodenéctomies (Whipple’s 
procedure) are being performed." To simplify the resec- 
tion and to prevent postgastrectomy symptoms after 
Whipple’s resection, duodenectomy with pylorus preser- 
vation'®2! as well as duodenum-pieserving subtotal re- 
section of the head of the pancreas???” have been applied 
in patients with CAIP. Obliteration of the pancreatic duct 
by prolamine at Whipple’s procedure has been proposed 
to interrupt the chronic inflammatory process in the re- 
maining pancreatic tail, preserving at the same time its 
endocrine function.’”!®4 
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Fics, 1A-C. Subtotal pan- 
creatic head resection with- 
out any anastomosis (A), with 
biliodigestive anastomosis - 
(B), with biliodigestive and 
pancreaticodigestive anasto- 
mosis (C). 





In a very select group of patients with major destruction 
by CAIP in the pancreatic head and/or body and only 
minor lesions in the pancreatic tail, we have performed 
a subtotal resection of the pancreatic head as in the 95% 
subtotal pancreatectomy but with preservation of the left 
pancreas and the spleen in combination with obliteration 
of the left pancreatic duct with prolamine. The aim of 
this combined procedure was not only to obtain lasting 
pain relief but also to save the distal pancreas, spleen, 
stomach, duodenum, and, if possible, the common bile 
duct to prevent recurrences of pancreatitis in the distal 
pancreas, preserving at the same time its endocrine func- 
tion. The results obtained after 6-54 months of follow- 
up are reported. 


Materials and Methods 


Twelve patients with CAIP were selected for subtotal 
pancreatic head resection and left pancreatic duct oblit- 
eration by prolamine injection. All but two patients 
stopped alcohol intake at least 3 months before surgery. 
All patients were men ranging in age from 34-48 years, 
with a mean age of 40.8 years (+4.9 years SD; minimum 
35 years and maximum 48 years). Indications for oper- 
ation included severe pain (12 patients), obstructive jaun- 
dice (2 patients), suspicion of pancreatic malignancy (2 
patients) and pseudoaneurysm of the left gastric artery (1 
patient). Duration of pain ranged from 1-9 years (mean: 
3.9 + 2.6 years SD) and was more than 3 years for seven 
patients. Eight patients were addicted to narcotic anal- 
gesics. Preoperative symptoms also included weight loss 
(11 patients: 15.5 + 8.0 kg), gastroduodenal complaints 
(7 patients), steatorrhea (5 patients with fecal fat greater 
than 7 g/day). One patient had diabetes mellitus, and the 
oral glucose tolerance test was abnormal in seven patients. 

The morphologic features of the diseased pancreas were 
evaluated by CT scan, ultrasonography, and ERCP or 
intraoperative pancreatography in all patients. Angiog- 
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raphy was performed in seven patients and showed ab- 
normalities in four of them: pseudoaneurysm in one pa- 
tient and compression or displacement of the superior 
mesenteric artery in three patients. On CT scan the head 
of the pancreas was grossly enlarged in all patients and 
presented one or more cystic cavities in seven patients. 
One patient showed a pseudocyst in the body of the pan- 
creas in contiguity with a pseudoaneurysm of the left gas- 
tric artery. Pseudocysts in the distal pancreas were never 
visualized in this patient series as this was considered a 
contraindication to the surgical approach reported here. 
Eleven patients had pancreatic calcifications: six diffusely 
and five only in the pancreatic head. Ultrasonography did 
not provide supplementary information, and adequate 
visualization of the distal pancreas was frequently im- 
possible. The main pancreatic duct could not be cathet- 
erized in four patients. Pancreatography was abnormal in 
the other eight patients, including segmental obstruction, 
stricture in the head or body with no or moderate distal 
dilatation in eight patients, and filling of pseudocysts (less 
than 4 cm in diameter) in two patients. Cholangiography 
was obtained in 10 patients and showed common bile 
duct stenosis in its lower part in six patients. 

The operative procedure starts with ventral dissection 
of the pancreas. In instances of suspected malignancy, 
biopsy specimens are obtained for frozen section exami- 
nation. A cholecystectomy and perioperative cholangi- 
ography are performed. After choledochotomy, a Bakés 
dilator is introduced in the common bile duct and passed 
through the papilla. The resection begins with tunneling 
and division of the pancreas at the border between body 
and tail leaving intact the splenic vessels. The subtotal 
resection is executed from the cut edge towards the pre- 
papillary common bile duct over the portomesenteric 
vein. A cuff of 5-10 mm of pancreas lining the lesser 
curvature of the duodenum is retained (Fig. 1A). If the 
lower bile duct is injured due to peripancreatic fibrosis, a 
Roux-en-Y hepaticojejunostomy is constructed (7 pa- 
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tients, Fig. 1B), otherwise the choledochotomy is closed 
on a T-tube. The main and secondary ducts of the pre- 
served distal pancreas are obliterated by prolamine injec- 
tion (Ethibloc®, Ethicon Gmbh, D-2000 Norderstedt, 
West Germany) under radioscopic control. After injection, 
the Wirsung duct is ligated. The jejunal loop used for the 
biliodigestive anastomosis can also be sutured to the cut 
edge of the pancreatic tail to drain pancreatic juice even- 
tually leaking from the pancreatic section surface (5 pa- 
tients, Fig. 1C). The space between the left pancreas and 
the duodenal rim of pancreatic tissue is drained. 

All patients were checked at least once a year. Data 
relevant to pain behavior, abstinence from alcohol, use 
of analgesics, work behavior, fat malabsorption, endocrine 
pancreatic function, and liver function were collected. 
Patients with pain relapses or diabetes mellitus that was 
difficult to manage were readmitted to our wards. A CT 
scan was performed between 2 and 3 months after op- 
eration in all patients; further CT scans were performed 
in 10 patients usually at 1-year intervals. 


Results 


The results were analyzed according to five criteria: (1) 
relief of pain; (2) incidence of calcification and pseudocyst 
formation in the distal pancreas; (3) evolution of pan- 
creatic endocrine function; (4) operative morbidity and 
mortality; and (5) quality of life as determined by with- 
drawal from analgesics and alcohol, evolution of body 
weight, and work behavior. The actual evaluation of our 
patients is listed in Table 1. 


Relief of Pain 


Prompt pain relief occurred in all patients after oper- 
ation. Pancreatic pain relapse was observed after 4 months 
in one patient; at that time the diagnosis of recurrent pan- 
creatitis with pseudocyst formation in the distal pancreas 
and duodenitis was made. This patient died 10 months 
after operation; at necropsy, acute ischemic necrosis of 
the small intestine and right hemicolon, atherosclerosis 
with stenosis of the celiac trunk, superior and inferior 
mesenteric arteries (critical stenosis of SMA), and chronic 
calcifying pancreatitis of the distal pancreas with pseu- 
docyst formation were found. Pain relapse occurred after 
22 months in another patient who never stopped alcohol 
intake. Both patients had an external pancreatic fistula in 
the immediate postoperative period closing after 5 and 7 
months, respectively. It can be estimated by actuarial 
techniques that 80% of the patients remain pain free at 2 
and 5 years follow-up. 

It has to be mentioned that two patients had pain re- 
lapses due to ulcer disease: one antral and one bulbar 
ulcer. The latter was successfully treated with cimetidine; 
the antral ulcer was present before operation but a stoma 
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TABLE 1. Actual Results 


Patient Follow-up Pain 
No. (mo) Relief | Pseudocyst Diabetes Work 
I 54 Y Y x N 
2 $1 Y N ¥ N 
3 50 Y N Y N 
4 49 Y N Y Y 
5 42 Y N N Y 
6 33 N Y N Y 
7 29 Y N N N 
8 24 Y N y N 
9 23 Y N Y Y 
10* 10 N Y N N 
li 10 Y N N Y 
12 6 Y N Yt Y 


* Died of intestinal ischemia. 
t Was diabetic before operation. 


ulcer developed after truncal vagotomy and antrectomy 
performed 30 months after the partial pancreas resection. 


Incidence of Calcification and Pseudocyst Formation in 
the Distal Pancreas 


Calcifications could not be demonstrated in the distal 
pancreas of six patients by plain abdominal roentgeno- 
grams or CT scan performed just before surgery. In four 
of these six patients, progressive calcification of the pan- 
creatic tail could be demonstrated in the first postoperative 
year in two patients and in the second year in the other 
two patients. 

No patient had even small pseudocysts in the distal 
pancreas before operation. The development of one or 
more pseudocysts within or alongside the pancreatic tail 
was demonstrated by CT scan in three patients in the 
first, second, and fifth postoperative year, respectively. 


Evolution of Pancreatic Endocrine Function 


Six of 11 nondiabetic patients developed hyperglycemia 
immediately after operation (1 patient), in the second half- 
year (2 patients), or in the second postoperative year (3 
patients). Currently, all of them are insulin-dependent. 
The endocrinologic evolution is independent of the pre- 
operative functional state: three of four patients with nor- 
mal preoperative oral glucose tolerance test (OGTT) de- 
veloped diabetes and three of seven patients with patho- 
logic OGTT before operation. Before operation, five 
nondiabetic patients had calcifications in the distal pan- 
creas; two of them are diabetic now. Of the six nondiabetic 
patients without calcifications in the distal pancreas, four 
became diabetic, three of them also had calcifications in 
the pancreatic tail. The endocrine pancreatic insufficiency 
developed abruptly after surgery in only one patient. A 
progressive deterioration of glucose homeostasis and 
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“1G. 2. Glucose homeostasis and insulin secretion in a patient after oral 
shucose tolerance tests (10 g glucose/10 kg body weight) performed before 
and at several times after subtotal pancreatic head resection combined 
with obliteration of the distal pancreatic duct by prolamine. 


glandular insulin and C-peptide exhaustion could be 
demonstrated in the other five patients (Fig. 2). 


Postoperative Morbidity and Mortality 


There is no early postoperative mortality. One patient 
died of intestinal ischemia 10 months after operation. 

Three of 7 patients in whom no pancreaticojeyunos- 
tomy was performed had an external pancreatic fistula 
originating from the distal pancreas; these fistulae closed 
after 1, 5, and 17 months, respectively; a pseudocyst de- 
veloped in two patients. An external fistula communi- 
cating with the peripapillary region of the duodenum de- 
veloped in two patients; these fistulae closed within 17 
and 30 days, respectively. One patient had to be reoperated 
on at day 5 because of a perforated duodenal ulcer that 
was simply closed. 

The main duration of hospital stay was 21 days (+6.7 
days SD). 


Quality of Life 


One patient never stopped intake of alcohol. Of the 11 
patients who withdrew from alcohol before operation, two 
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relapsed. No patient remained addicted to narcotic an- 
algesics after operation, although two patients were taking 
analgesics because of recurrent pancreatic pain. 

Six patients were gainfully employed at the time of this 
study; between them are four of nine patients who were 
not working before operation. Although exocrine pan- 
creatic insufficiency was surgically induced in all patients, 
five patients were not using enzyme substitution without 
subjective adverse effect; only one of these five patients 
had a pancreaticojejunostomy. At the time of this analysis 
only five patients had gained some weight, however, no 
one reached his ideal body weight. 


Discussion 


It is believed that progressive loss of exocrine function 
occurring over the years together with calcification of the 
pancreas is related to late pain relief.” Destruction or 
hastening loss of exocrine function while preserving en- 
docrine function has been the aim of some types of surgical 
management: duct ligation and obliteration. Ligation of 
the main duct has been used with variable success in the 
management of pain from chronic pancreatitis.” 
However, it has been shown to induce progressive en- 
docrine dysfunction in animals?! and in humans.” More 
recently, the injection of prolamine or cyanoacrylate glue 
into the ductal system has been used.***? Excellent early 
results have been reported after pancreaticoduodenectomy 
with or without pylorus preservation, combined with 
pancreatic duct obliteration by prolamine,”**? whereas 
the experience with surgical or endoscopic obliteration of 
the pancreatic duct by acrylate? or prolamine’**>”’ 
without resection has not been so favorable. Indeed, com- 
plete obliteration of the duct system over its whole length 
may not be feasible in chronic pancreatitis because of 
preexisting ductal lesions. 

In the current series of patients with CAIP and most 
destruction in the head and body of the pancreas, we 
combined a subtotal pancreatic head resection with ductal 
obliteration of the distal pancreas by prolamine injection. 
An identical surgical approach without pancreatic duct 
obliteration has been developed independently by others.” 
Our results confirm that it is possible to save the distal 
pancreas, spleen, stomach, and duodenum in chronic 
pancreatitis, while prompt pain relief was obtained after 
operation in all patients so treated. Due to peripancreatic 
fibrosis it has not been possible to save the integrity of 
the common bile duct in seven of eight patients with more 
or less distal bile duct entrapment. Although prophylactic 
bypass of the common duct at the time of surgery is not 
warranted,” it has been emphasized that biliary cirrhosis 
may develop insidiously even in the absence of jaun- 
dice.*?*! Up to now, no common bile duct complications 
have been observed either biochemically or by radiologic 
imaging in any of our patients. 
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Although the combined procedure proposed i this re- 
port is complex, it provided lasting pain relief in almost 
80% of patients with pain that was qualified as medically 
intractable at the time of operation since 4 years on av- 
erage. In such patients, further waiting during ar unde- 
termined time to get spontaneous pain relief in some” 
was not considered a human alternative. However, it has 
to be admitted that postoperative lasting pain relief is 
probably not due to the operation alone but also to alcohol 
abstinence in most of our patients. Although postoperative 
progression of the disease has been observed after alcohol 
abstinence and derivative or resectional surgery?** with- 
drawal from alcohol has been proven to be a major factor 
in relation to continued postoperative pain relief, 1544-46 

We have added duct obliteration of the distal pancreas 
by prolamine injection to the subtotal resection of the 
head of the pancreas to prevent recurrences of pancreatitis 
in the pancreatic tail, preserving at the same time its en- 
docrine function. Lasting pain relief is not an adequate 
parameter of the evolution of the disease as successful 
relief of pain does not preclude progression of the chronic 
pancreatitis process.*’ Thus, the endocrine function and 
morphology of the remaining pancreas were regularly 
checked in all our patients. The results indicate that duct 
obliteration with prolamine does not prevent relapses or 
progression of chronic pancreatitis in the distal preserved 
pancreas: (1) exocrine secretion is not always blocked smce 
external pancreatic fistulae originating from the dstal 
pancreas and pseudocyst formation were observed; (2) 
calcification of the tail was not prevented but may be 
related to the inflammation and fibrosis provoked by pro- 
lamine; and (3) progressive endocrine pancreatic insufi 
ciency has been documented. As these unfavorable results 
might be related to technical aspects of the procedure, 
intraoperative radioscopy and radiography demonstrated 
filling of the main and secondary ducts of the distal pan- 
creas with prolamine and the main duct has been ligated 
at the section surface after injection of prolamine in all 
patients. A comparison between our early results at | year 
of follow-up*® and these late results illustrate that pro- 
gressive endocrine pancreatic destruction is not avoided 
by ductal obliteration. Insignificant differences in endo- 
crine function between patients with and without par- 
creatic ductal obliteration followed during 2 years have 
also been reported by others.” Thus, it may be concluded 
that the endocrine function is not sacrificed by the pre- 
cedure itself, although it has not been demonstrated un- 
equivocally that prolamine injection does no harm to the 
islet cells.°°->? 

An additional benefit of prolamine pancreatic duct 
obliteration has been that the incidence of anastomotic 





leaks at the pancreaticojejunostomy was reduced, con- 


tributing to a significantly decreased postoperative mor- 
tality.'*4? However, this procedure does not permit omis- 
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sion of pancreaticojejunostomy construction with safety”° 
as is confirmed by the occurrence of pancreatic fistulae 
in three of seven of our patients in those circumstances. 
This demonstrates that it is not always, if ever, possible 
to completely stop secretion in the residual exocrine pan- 
creatic tissue. Although acinar atrophy has been docu- 
mented experimentally in normal pancreases of dogs after 
pancreatic duct obliteration with prolamine,” the contin- 
ued presence of pancreas-isoamylase and trypsin in the 
sera of patients with chronic pancreatitis and distal duct 
occlusion indicates residual exocrine secretion.” Nev- 
ertheless, we should pursue our efforts to stop the inflam- 
matory process in the remaining pancreas and to preserve 
its endocrine function as considerable data support the 
concept that there is continued deterioration once patho- 
logic changes of chronic pancreatitis have occurred. 

The procedure proposed here permits preservation of 
the stomach, duodenum, distal pancreas, spleen, and, if 
possible, also the common bile duct, while it provides 
lasting pain relief and an improved quality of life in the 
majority of patients. Exocrine insufficiency is easily treated 
with oral pancreatic enzyme replacement therapy and re- 
duction of daily fat intake. In our opinion this new surgical 
approach is indicated in patients with intractable pan- 
creatic pain after alcohol withdrawal during at least 6 
months due to fibrocalcific duct obstruction with or with- 
out cyst formation in the proximal pancreas and a small 
or normal-sized distal pancreatic duct. This is not a rare 
situation as obstruction due to chronic pancreatitis occurs 
most frequently in the head of the pancreas. Major ductal 
strictures and cyst formation in the distal pancreas are to 
be considered contraindications to this approach as well 
as portal hypertension, previous pancreaticojejunostomy, 
and the presence of a pseudoaneurysm of which the af- 
ferent blood supply would not be interrupted by the re- 
section. 
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The incidence of multicentricity in pancreatic cancer has been 
reported to be as high as 38%. Recent surgical and autopsy series 
have documented multicentric disease and the presence of car- 
cinoma in situ in association with invasive carcinoma. Described 
are the clinical and pathologic findings in a 41-year-old woman 
who had total pancreatectomy for diffuse ductal transformation 
to papillary adenocarcinoma associated with a wide spectrum of 
extensive ductal epithelial changes. The significance of epithelial 
abnormalities as they relate to the occurrence of multicentric 
tumor is discussed, and the findings in this patient are compared 
with those of other distinctive clinicopathologic entities. Despite 
an apparently favorable outcome and 20-month disease-free fol- 
low-up in this patient, no good evidence indicates that age, exient 
of procedure, or lack of tumor invasion has prognostic significance 
in pancreatic cancer. 


HE HISTOGENESIS AND NATURAL HISTORY of 
pancreatic ductal adenocarcinoma remain un- 
known. Whether the tumor has its origin in the 

various lesions found in association with it (i.e., ductal 
epithelial metaplasia, nonpapillary hyperplasia, papillary 
hyperplasia, adenomatous polyps, or villous papillomas) 
is poorly understood and much argued.'~* In contrast, the 
significance of frank carcinoma in situ seems to be more 
generally accepted as that of a precursor lesion to invasive 
ductal cancer.'* Although some authors? consider it likely 
that there is an evolution of epithelial changes from nor- 
papillary hyperplasia to papillary hyperplasia to atypical 
hyperplasia to carcinoma, others argue that this idea is 
speculative, that papillary hyperplasia is reactive in nature, 
and that marked atypia (severe dysplasia) seems to be a 
de novo precursor of ductal cancer.'-*® 

The concept that benign or reactive lesions may act as 
a setting conducive to the development of carcinoma helps 
to explain the occurrence of multicentric lesions in many 
cases of pancreatic ductal adenocarcinoma. ’~° In such in- 
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stances, multiple foci of carcinoma might arise in a “field 
lesion” consisting of reactive ductal epithelial change.'® 

The observations of multicentricity in pancreatic ductal 
cancer and of the presence of carcinoma in situ in asso- 
ciation with invasive carcinoma have been features of 
several recent surgical and autopsy series**®!'! and have 
led to assertions that the poor prognosis of pancreatic 
ductal cancer may be related to multicentric disease. Op- 
erations that are more radical than the conventional 
Whipple procedure (pancreatoduodenectomy), such as 
total pancreatectomy, have been attempted in hopes of 
achieving an improved survival.”?!!!? Survival has not 
improved, however, and even though multicentric lesions 
(including carcinoma in situ) have been described in ap- 
proximately a third of patients in some reported se- 
ries,”””:"' the clinical significance of this finding remains 
uncertain. 

We report a patient in whom total pancreatectomy was 
performed for diffuse ductal transformation to papillary 
adenocarcinoma associated with a wide spectrum of ex- 
tensive ductal epithelial changes. 


Case Report 


Clinical Findings and Treatment 


A 41-year-old woman presented with abdominal discomfort and in- 
creasingly loose stools. She had not consulted a physician during the 
previous 5 years, and she admitted to a 3- or 4-year history of progressive 
diarrhea, with up to six large, greasy, foul-smelling bowel movements 
per day. Painless postprandial fullness and bloating were noted. Chole- 
lithiasis had been diagnosed 5 years before admission after an episode 
of severe acute epigastric pain unaccompanied by fever or chills: ultra- 
sonography had revealed many small gallstones, and an oral cholecys- 
togram revealed a non-opacifying gallbladder. Operation was deferred 
at that time. She had no history of smoking or alcohol abuse. 
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FIG. 1. Computed tomographic scan of abdomen reveals loculated, mul- 
ticystic mass in region of pancreas. 


Physical examination revealed an anicteric woman without ascites, 
abdominal tenderness, or a palpable mass. Her hemoglobin concentration 
was 11.4 g/dL, and the serum amylase value was 54 U/L. Abdominal 
ultrasonography showed a normal gallbladder and liver and the presence 
of multiloculated pancreatic cysts; no stones were revealed. A computed 
tomographic scan demonstrated a loculated mass at the head of the pan- 
creas with multiple associated pancreatic cysts (Fig. 1). 

The preoperative differential diagnosis included pancreatitis, ectasia, 
cystadenocarcinoma, or adenocarcinoma of the head of the pancreas 
with distal ductal involvement. At abdominal exploration the pancreas 
was noted to be firm and rubbery and to contain multiple cystlike lesions. 
No discrete tumor was palpated. Frozen sections of tissues obtained by 
transduodenal biopsy demonstrated an epithelial neoplasm believed to 
be of either ductal or islet cell origin. Total pancreatoduodenectomy 
with splenectomy was performed. 

The postoperative recovery was uneventful, and the patient was dis- 
missed on the | 5th postoperative day. Evaluation 22 months later revealed 
no evidence of residual or recurrent tumor. 





FIG. 2. Severe ductal ectasia and multiple nodules of papillary adeno- 
carcinoma (arrows) are present throughout pancreas (opened posteriorly). 
Note presence of tumor nodule at ampulla. 
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Pathologic Findings 


Gross examination of the specimen revealed a 22 X 3 X 2 cm pancreas 
with an attached unopened segment of duodenum and the spleen. On 
opening the intestine, a nodule of red-brown tumor, 1.5 X 1 X 1 cm, 
could be seen protruding into the duodenal lumen at the ampulla of 
Vater. The pancreas was sectioned along the duct (Fig. 2). The main 
pancreatic duct was severely ectatic, 1-3 cm in diameter, and studded 
with small nodules of papillary tumor throughout its length. 

Well- to moderately differentiated papillary adenocarcinoma involved 
the ampullary region and most of the pancreatic duct microscopically 
(Fig. 3). Microscopic epithelial abnormalities included nonpapillary hy- 
perplasia, papillary hyperplasia, atypical hyperplasia, and carcinoma in 
situ (Fig. 4), as well as papillary and solid regions of adenocarcinoma. 
Occasional pammoma bodies were present. Microfoci of periductal ex- 
tension were noted (Fig. 5). Nine pancreatoduodenal and six peripan- 
creatic lymph nodes were reactive. 


Discussion 


Papillomatous transformation of the pancreatic ductal 
system with multicentric carcinoma in situ was described 
by Haban'? in the German medical literature 50 years 
ago. The author had been impressed that the malignant 
alterations witnessed in the pancreatic ductal epithelium 
of three elderly women appeared to arise in the setting of 
an extensive, regenerative papillary epithelial process. 
More recent echoes of such observations were found in 
five cases of carcinoma in situ studied by Cubilla and 
Fitzgerald. We have documented, in a much younger 
patient than has been previously described, a case of mul- 
ticentric pancreatic papillary carcinoma, invasive as well 
as in situ, that occurred in conjunction with various ep- 
ithelial changes suspected to be transformational stages 
leading to cancer. 

Comparison of the clinicopathologic features in this 
case with those of mucinous cystic tumor (cystadenocar- 
cinoma) is not unreasonable, although the pathologic fea- 
tures of the latter are fairly characteristic and do not re- 
semble those of the tumor in our case. Initially considered 
to be either benign or malignant on the basis of histologic 
appearance, mucinous cystic tumor is now generally rec- 
ognized as intrinsically malignant, or at least as having 
sufficient potential for malignancy that it should be so 
regarded. Clinically, patients present most commonly be- 
tween 40 and 49 years of age; 85% are women.'* Post- 
operative survival is notably longer than that for patients 
with pancreatic ductal carcinoma.*'* Most mucinous 
cystic tumors are located in the tail of the pancreas. Well- 
circumscribed, comprising multilocular or unilocular 
cysts, having an average diameter of 10.5 cm, and fea- 
turing a dense fibrous wall, the tumors contain thick mu- 
coid fluid; microscopically, the cystic spaces are lined by 
mucin-producing columnar epithelial cells. A range of 
epithelial changes may be found throughout the tumor, 
often in the same microscopic field, and these have been 
described as the most notable microscopic feature of the 
neoplasm as well as a pitfall in histologic diagnosis. '* 
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FIGS. 3A and B. Appearance of well-differentiated papillary adenocarcinoma (A) as seen throughout length of pancreatic duct; small portions showed 
solid pattern of growth (B). (Hematoxylin and eosin; A, X150, B, X235.) 





Fics. 4A-D. Spectrum of ductal epithelial changes included nonpapillary hyperplasia (A), papillary hyperplasia (B), atypical hyperplasia (C), and 
carcinoma in situ (D). (A-D, hematoxylin and eosin; X 180.) 
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FIG. 5. Multiple sections of all regions of pancreas revealed only micro- 
focal periductal extension of tumor. (Hematoxylin and eosin; X90.) 


Ductal adenocarcinoma, in contrast to mucinous cystic 
tumor, is typically located in the head of the pancreas, 
has an average diameter of 5 cm, is confined to the pan- 
creas in a minority of cases, and shows a peak occurrence 
during the seventh decade of life. Rarely are women age 
40 years or younger affected. '' 

The incidence of multicentricity in pancreatic cancer 
has been reported to be as high as 38%.’ Series of pan- 
createctomy specimens that have been thoroughly studied 
are few:>? to our knowledge, extensive serial sectioning 
after resection for ductal cancer has not been performed 
to the degree necessary for accurate topographic docu- 
mentation of microscopic ductal epithelial changes or for 
assessment relative to the development of neoplasia.’ 
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The results of operation for patients with pancreatic 
carcinoma are unpredictable. Despite the apparently fa- 
vorable outcome in our patient, we have no good evidence 
that age, extent of procedure, or lack of tumor invasion 
has prognostic significance. A slight prognostic advantage 
in pancreatic carcinomas of a papillary nature has been 
discerned by others.'* In general, the only sound prog- 
nostic factor seems to be the pathologic type of lesion 
encountered. 
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In a study of wound healing at high altitude, subcutaneously 
implanted PTFE tubes were used to stimulate and measure ac- 
cumulation of wound hydroxyproline (an index of collagen) in 
26 patients who had appendectomy and in 38 patients who had 
cholecystectomy. Patient age, length of surgery, and postoper- 
ative recovery seemed to predict better healing in patients who 
had appendectomy, but there was a difference in the preoperative 
illness of the two groups: acute cholecystitis was treated medically 
and cholecystectomy performed after resolution of the acute 
phase of illness, whereas patients who had appendectomy were 
taken to surgery as soon as a diagnosis was made. It was observed 
that patients who had appendectomy accumulated 20% less hy- 
droxyproline than patients who had cholecystectomy (p < 0.02), 
and that the depression of hydroxyproline accumulation was sig- 
nificantly related to length of preoperative illness (p = 0.008). 
This decrease in wound hydroxyproline accumulation is attributed 
to the acute preoperative illness. Conceptually, this is a unique 
situation since the brief illness did not produce lasting debility, 
and the source of illness, the inflamed appendix, was not present 
during healing. This indicates that even a brief preoperative ill- 
ness has a more prolonged influence on postoperative healing 
than usually anticipated. 


ATIENTS ARE AT GREATER RISK for complicated 
healing after emergency, as opposed to elective, 
surgery. Generally, poor healing is believed to be 

related to ongoing sepsis, malnutrition, and/or impaired 
function of one or more major organs during the healing 
process. Research efforts have been directed to under- 
standing how these factors relate to healing and host re- 
sistance to infection. 
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In a recent study of wound healing at high altitude we 
discovered an unanticipated healing defect in patients who 
had appendectomy, which we attribute to brief, acute 
preoperative illness, a factor not usually considered after 
operation. The basic study was intended to investigate the 
cause of an infection rate of 33% after appendectomy at 
the Hospital Carlos Andrade Marin in Quito, Ecuador, 
which has an elevation of 9650 feet.' We designed the 
study to evaluate the role of altitude-induced hypoxia in 
collagen deposition, subcutaneous tissue oxygen tension, 
and infection. Otherwise healthy, acclimatized patients 
who had appendectomy and cholecystectomy were stud- 
ied. We used accumulation of hydroxyproline in response 
to an acute, standard wound stimulus as an index of 
wound healing capacity. 

We expected the patients who had appendectomy and 
cholecystectomy to be comparable, but if there were to 
be a difference, patient age, length of surgery, and post- 
operative recovery seemed to predict better healing in pa- 
tients who had appendectomy. However, as we later rec- 
ognized, there was a difference in the level of acute illness 
immediately before operation. At the Hospital Carlos 
Andrade Marin, acute cholecystitis is treated medically 
and cholecystectomy is performed after resolution of the 
acute phase of illness. Patients who had appendectomy, 
however, were taken to surgery as soon as a diagnosis was 
made. 

During the study we observed that patients who had 
appendectomy accumulated 20% less hydroxyproline than 
patients who had cholecystectomy, and that the depression 
of hydroxyproline accumulation was significantly related 
to the length of preoperative illness. We believe the dif- 
ference in acute preoperative illness can explain the dif- 
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TABLE 1. Total Collagen in PTFE Catheters 
(ug hydroxyproline/em PTFE tubing)* 
Total Collagen 
(ug/cm) p 
Breathing ambient air 0.96 } +0.20 
Breathing supplemental oxygen 0.88 i 
Appendectomy 0.80 } 
Cholecystectomy 1.04 <0.02 


* Ceil means from two-way ANOVA. 


ference in wound hydroxyproline accumulation. Con- 
ceptually, this is a unique situation since the brief illness 
did not produce lasting debility, and the source of illness, 
the inflamed appendix, was not present during healing. 


Methods 


Measurement of Wound Hydroxyproline as an Index of 
Collagen Formation 


Using a 14-ga, pointed but unsharp needle, a small 
wound was made in the upper arm, and a 10-cm length 
of expanded, 90-u pore size, polytetrafluoroethylene 
(PTFE) tubing (Gore-Tex, W.L. Gore, Flagstaff, AZ) was 
threaded through the subcutaneous tissue. This is similar 
to our previous method of human study,” the only change 
being the simplified method of insertion. 

PTFE tubes were placed at the end of surgery and re- 
moved after 7 days. Total hydroxyproline per centimeter 
was measured as previously described.? There were no 
infections and no complications. One patient did not re- 
turn for catheter removal until the 10th day after opera- 
tion, and data from one other patient were lost in pro- 
cessing. Twenty-six patients were evaluated after appen- 
dectomy and 38 were evaluated after cholecystectomy. 


Measurement of Subcutaneous Tissue Oxygen Tension 


A through-and-through wound was made in the upper 
arm using a #19 spinal needle, and a oxygen-permeable 
Silastic tube was threaded into the wound.** Once daily, 
starting in the recovery room, the tube was filled with 
normal saline to maintain electrical contact; oxygen ten- 
sion in the central portion of this tube (PscO2) was mea- 
sured directly by placing platinum and reference electrodes 
in the tube. We have previously shown that changes in 
such a standardized arm needle wound reflect changes in 
an operative wound in the same patient, although the 
arm needle wound has slightly higher oxygen tensions.’ 
Catheters for measuring subcutaneous oxygen tension 
` were placed in the same arm location as the PTFE cath- 
eters for measuring hydroxyproline accumulation, so that 
we directly measured Psc02 at the site of the healing test. 
Psc02 was measured in a sample of seven patients after 
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cholecystectomy and in three patients after appendec- 
tomy. 

Patients were assigned to receive supplemental oxygen 
using cards prepared with the odd-even assignment from 
a random number table. At the conclusion of surgery, 
after insertion of the PTFE catheter, a card was drawn. 
Assigned patients received oxygen at 5 L/min by nasal 
prongs for 18 hours a day as long as they were in the 
hospital, an average of 5.2 days for patients who had cho- 
lecystectomy and 3.8 days for patients who had appen- 
dectomy. Other than supplemental oxygen, all postop- 
erative care was routine. Patients with abscesses found at 
surgery were excluded. | 

Data were collected prospectively on the length and 
severity of preoperative illness, operative findings, anti- 
biotic use, and infection. Amount of fluid administration 
and postoperative advancement of diet were collected by 
retrospective chart review. Patients were examined 3 
weeks after operation to check for late infection. 

Study protocols were reviewed and approved by the 
Committee on Human Research at the University of Cal- 
ifornia, San Francisco (UCSF), and again by appropriate 
officials of the Hospital Carlos Andrade Marin in Quito. 


Statistics 


Hydroxyproline values were analyzed according to 
whether or not supplemental oxygen had been adminis- 
tered and according to type of surgery: appendectomy or 
cholecystectomy. Since the experiment design was un- 
balanced with respect to number of patients in each group, 
the least squares, or cell means, model of analysis was 
used (Statistical Analysis Systems procedure GLM, type 
III analysis). Two-way analysis of variance provides a cell 
mean for each cell group, which is an index using the 
correction for effects of other factors (in this instance, 
type of operation or supplemental oxygen). In this system, 
standard deviation does not have the same implication 
as for description of a single sample so only cell means 
are listed in Table 1. (Mean + SD of hydroxyproline/cm 
PTFE tubing is listed for individual groups in Table 3.) 
The relationship of length of preoperative illness to hy- 
droxyproline accumulation in patients who had appen- 
dectomy was determined using Kendall’s tau test. Two- 
way analysis of variance and Kendall’s tau test were done 
by the statistics unit in the Computer Department of 
UCSF. 


Results 
Wound Hydroxyproline in Human Subjects 


Two-way analysis of variance found a significant effect 
of type of operation on hydroxyproline accumulation, 
with lower values after appendectomy (p < 0.02). Sup- 
plemental oxygen did not have a significant effect on 
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wound hydroxyproline accumulation in this study (Table 
2), but the inclusion of the oxygen-treated patient: does 
not influence the results of the study. Wound hycroxy- 
prolines for all four subgroups were within a range-com- 
parable to patients at sea level measured previousl-. 

The patients who had appendectomy were younger and 
had shorter operations. However, they were sicker -n the 
immediate preoperative period: 80% had nausea and/or 
vomiting for an average of 34 hours. Postoperative fluid 
requirements, titrated to the customary criterion ot ade- 
‘quate urine output, were similar in both groups, am the 
time until normal diet was taken was only slightly geater 
in patients who had appendectomy (Table 2). The length 
of time that patients actually received oxygen reflecs the 
length of hospital stay, which was shorter in patients who 
had appendectomy (Table 3). 

Thirty-four per cent of the patients who had cholzcys- 
tectomy were admitted to the hospital more than 24 Fours 
before surgery for care until resolution of acute symptoms. 
The four patients listed as having acute cholecystitis had 
also passed the acute phase by clinical criteria. 

Wound hydroxyproline accumulation in patients who 
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TABLE 2. Comparison of Composite of Patients who had 
Appendectomy and Cholecystectomy Showing Major Variables 





Appendectomy Cholecystectomy 
N = 26* N = 38 

Age (years) 33 +13 39415 
Male 23 11 
Female 3 27 
Length of acute 

preoperative iliness 

(hours) 34+ 18 NA 
Preoperative nausea, 

vomiting ' 21 (80%) 0 

' Admitted over 24 hours 

for preoperative 

stabilization NA 13 (34%) 
Length of surgery 

(minutes) 46+14 75 +24 
Fluids first 24 hours (mL) 3074 + 1149 2617 + 1327 
Eating solids 

postoperative day 2 20 (83%) 33 (94%) 
Test wound 

hydroxyproline 

(ug/cm) 0.80 1.04 


* Note two fewer patients in hydroxyproline analysis than in infection 
analysis since one did not return for tube removal on correct day and 
data from one patient were lost during processing. 


TABLE 3. Summary of Data on All Patients by Subgroups 


Armendectomy Cholecystectomy | 
Ambient O, Supplemental O, Ambient O; Supplemental O, 
No. of patients 12 16 16 22 
Male 9 15 6 5 
Female 3 | 16 17 
Age (years) 33414 31414 37 +13 42+ 14 
Numbered days with O, 0 3.81.8 0 5,2 + 1.6 
. Condition of appendix 
Normal 1 (8.3%) 0 NA NA 
Phlegmatic 6 (50%) 12 (75%) 
Gangrenous 3 (25%) 3 (18.7%) 
Perforated 2 (16%) 1 (6.2%) 
Condition of gallbladder 
Acute NA NA 0 4 (18%) 
Simple lithiasis 13 (81%) 14 (64%) 
With common duct stones 3 (18.7%) 3 (14%) © 
With duodenal fistula 0 1 (5%) 
Length of operation (minutes) 46+ 12 43+ 16 77 +20 73 +28 
Infection 
Wound 2 (16.5%) 1 (6.25%) 0 1 (4.5%) 
Intra-abdominal abscess 1 (8.3%) 1 (6.25%) 2 (12.5%) 0 
Total 3 (25%) 2 (12.5%) 2 (12.5%) 1 (4.5%) 
Length of illness before surgery 
- Hours 33+ 18 33 +19 NA NA 
Months NA NA 17 + 28 15421 
Postoperative fever 
(38 C or more) 3 (25%) 0 2 (12.5%) 4 (18%) 
Postoperative antibiotics 10 (83%) 11 (69%) 2 (12.5%) 0 
Preoperative nausea, vomiting 10 (83%) 11 (69%) 0 0 
Admitted for preoperative 
medical care NA NA 6 (37%) 6 (27%) 
First 24-hour fluid requirement 
(based on “adequate urine 
output”) (mL) 2595 + 1061 3516 + 1063 2328 + 1289 2880 + 1310 
Incidental appendectomy NA NA 2 (12.5%) 2 (9%) 
Eating solids postoperative day 2 10/11 (91%) 12/16 (75%) 16 (100%) 19 (90%) 
Wound collagen (g/cm) 0.89 + 0.34 0.71 +0.20 1.10 +0.73 | 1.05 +0.31 
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Fic. 1. Effect of length of illness before appendectomy. There is 4 sig- 
nificant negative correlation between the length of untreated, acute pre- 
operative illness and collagen accumulation (Kendall’s tau = --0.385, p 
< 0.008). 


had appendectomy decreased as length of acute preop- 
erative illness increased (Kendall’s tau = —0.385; p 
= 0.008) (Fig. 1). 


Tissue Oxygen Tensión and Perfusion 


Tissue oxygen tension, measured in seven patients who 
had cholecystecomy and in three patients who had ap- 
pendectomy, confirmed that supplemental oxygen in- 
creased tissue oxygen delivery. Immediately after opera- 
tion, while they breathed room air, mean Psc02 was 37 
+ 7 torr and 40 + 5 torr, for the two groups, respectively. 
With supplemental oxygen this increased to 54 + 12 torr 
and 58 + 13 torr, respectively (Table 4). 

These Psc02 measurements can also be used to estimate 
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relative subcutaneous perfusion, which is important be- 
cause decreased blood flow to tissue can cause decreased 
healing. We have shown that Psc02 varies according to . 
inspired oxygen, and in healthy persons we can establish 
“control” values of Psc02 for a given level of inspired 
oxygen.** Piasecki, working with isolated tissue, dem- 
onstrated that with constant arterial oxygen tension tissue 
oxygen. tension is also directly proportional to measured 
rate of blood flow.’ We have measured Psc02 i in humans 
with a variety of methods known to decrease subcutaneous 
perfusion: large-véssel occlusion, 6,8 hypovolemia,” and 
cutaneous vasoconstriction.” All cause a drop in Pse02: 
tissue oxygen tension drops when blood flow decreases.'° 
In the current study either the appendectomy or the 
cholecystectomy group can be taken as the control for 
postoperative patients at 9650 feet above sea level because 
they are interchangeable. The similarity of Psc02 with the 
same inspired oxygen would not exist if either group had 
decreased perfusion. That group’s Psc02 would be lower. 
The fact that both patients who had appendectomy and 
patients who had cholecystectomy had similar PscQ2 at 
both of two different levels of inspired oxygen conceritra- 
tion demonstrates that neither had a decrease in subcu- 
taneous perfusion relative to the other.'' Therefore, we 
conclude that a postoperative decrease in perfusion did 
not cause the decreased test-wound hydroxyproline ac- 
cumulation in the patients who had appendectomy. 


Wound Infection Rates 


Wound infection was more frequent in patients who 
had appendectomy (17.8%) than in patients who had cho- 
lecystectomy (7.8%). Lower infection rates would be ex- 
pected at sea level,'? but since many factors vary from 
one-institution to another this does not prove that infec- 
tion rates increase at high altitude. In the original protocol 
résults from patients who had appendectomy and cho- 
lecystectomy with and without supplemental oxygen were 
to be pooled. When this was done the infection rate for 
patients breathing air was 17.8% and for those breathing 
supplemental oxygen was 7.8% within the same institution 
(Tables 3 and 5). 


Discussion 


Patients who had appendectomy and who were ill dur- 
ing the immediate preoperative period accumulated less 


TABLE 4. Tissue Oxygen Tension (torr) in a Small Subcutaneous Wound 


Group Breathing Day of Surgery Postoperative Day 1 Postoperative Day 2 
Cholecystectomy (N = 7) Ambient air 3647 36+6 29 +9 
Supplemental O, §2+12 51+10 37 +13 
Appendectomy (N = 3) Ambient air 40+5 3147 2643 
Supplemental O, 58+13 44+17 41+10 
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TABLE 5. Patients with Postoperative Infection 


Time of No. of Postoperative 
Preoperative Postoperative Day of Hydroxyproline 
Patient Age/Sex Illness Days on O, Ty:¢ of Infection Infection (g/cm) Comment 
A2 24/m 24 hr 4 Retroescal abscess 12 0.47 Gangrenous appendix 
Al3 44/m 20 hr 3 Wound 17 0.73 Gangrenous appendix 
Al9 25/f 48 hr 0 Abdorninal abscess 3 0.56 Abdominal ectopic pregnancy 
with normal appendix 
A22 51/m 19 hr 0 Woune 7 1.06 Inflamed appendix 
A27 68/m 48 hr 0 Wounc 7 0.43 Perforated appendix 
V6 55/m 72 mo 6 Wounc 7 0.5] Cholecvstoduodenal fistula 
V30 56/m 12 mo 0 Subphe=nic abscess 7 1.52 Cholecystectomy with 
. common duct exploration 
V35 32/f 12 mo 0 Pouch -f Douglas and 12 0.60 Cholecystectomy with 
RLQ.abscess incidental appendectomy 





RLQ = right lower quadrant. 


collagen than patients who had cholecystectomy. The de- 
gree to which this depression occurred was propo-tional 
to the length of preoperative illness. The healing defect 
amounted to approximately 20% less collagen accumu- 
lation in patients who had appendectomy. Appareatly, a 
brief preoperative illness has a much greater effec than 
is usually assumed, a surprising finding in a disease as 
common as appendicitis. l 

Our test of healing is like other models using sabcu- 
taneous implants: there are multiple holes in the >TFE 
tubing, and the host tissue responds to wounding: with 
infiltration of inflammatory cells, followed by an ingrowth 
of granulation tissue. The PTFE material has 90-y gores, 
three times the 30-y pore size of commercial vascular graft 
material, and it is not reinforced, as is vascular graf? ma- 
terial. Materials with smaller pore size and reinfcrced 
coating have been evaluated and found unsatisfaccory. 
The important features of this test are: (1) a standard 5ody 
location, the upper arm; (2) a standard stimulus, the needle 
wound and the PTFE implant; and (3) a standard me hod 
of sample collection, removal of the tube. Norms forcol- 
lagen accumulation can be created for periods of 7 Jays 
(or less).” In fact, peak collagen formation in animal gud- 
ies occurs at about 5 days, which is before the peaz of 
collagen accumulation.!? This is similar to other studies 
of rates of collagen formation in wounds.’* Results with 
the PTFE tube method correlate with closure of experi- 
mental open skin-defect wounds,'° and this method as 
already distinguished poor healing in long-term disabilr-y,” 
uremia,'° and malnutrition," and satisfactory healing in 
well-controlled diabetics. !® 

We use total hydroxyproline as an index of wound col- 
lagen. Accumulation of hydroxyproline corresponds to 
increased tissue strength!” and vice versa.” There are s3e- 
cific situations in which wound hydroxyproline is normal, 
but wounds do not heal well (beta amino proprionitrie, 
which prevents collagen cross-linking, is an excellent cx- 
ample) but we are unaware of a situation in which there 
is a decrease in hydroxyproline without a decrease in 


strength. Fortunately, a decrease in wound hydroxyproline 
accumulation (collagen) does not usually mean that clin- 
ical wound failure will automatically follow. For example, 
it is established that wound healing is depressed in chronic 
uremia,'*! but most kidney transplants heal without in- 
fection or dehiscence, even with the added effects of im- 
munosuppression. The implication is that there is a mar- 
gin of safety in most healing circumstances, and usual 
postoperative activity does not fully test the strength of 
wounds. 

The immediate question is why were there not more 
complications of incisions in the patients who had ap- 
pendectomy if healing was depressed? There are at least 
three explanations: (1) the usual approach to appendec- 
tomy is to split muscle. The incision closes itself when 
the patient strains; thus, only minimal strength of repair 
is required. (2) Slower healing at 7 days probably does 
not mean healing is permanently depressed: it reflects a 
slower start. The ultimate tensile strength of all these 
wounds would probably be comparable. (3) A 20% re- 
duction in collagen deposition may not necessarily, by 
itself, lead to complications. | 

Defects in postoperative healing after trauma or major 
surgery have been described in a setting of ongoing infec- 
tion, stress, of major organ failure.”” Our findings show 
that postoperative healing is influenced by the preoperative 
status of the patient in ways not included in the usual 
considerations of severe malnutrition (greater than 20% 
weight loss), continuing sepsis or drainage, or organ fail- 
ure. That 34% of the patients who had cholecystectomy 
were admitted with acute illness but did not have a defect 
in wound collagen formation suggests that preoperative 
control of acute disease can ameliorate this defect. What 
aspects of resuscitation and care are most important and 
how long they should be continued were not defined by 
this study. The list of potential causes ranges from acute 
starvation to unreplaced fluid loss or the catabolic effects 
of stress-induced high levels of steroids and/or catechol- 
amines, etc. 
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Conclusions 


Preoperative illness causes a depression in postoperative 
healing. Other studies of postoperative depression of 
healing have included circumstances of ongoing sepsis, 
ongoing organ failure, or ongoing malnutrition, in which 
the problem continued during healing. In our study, 
wound collagen was depressed even when the source of 
stress, the appendix, was removed after acute appendicitis 
without abscess formation. This indicates that even a brief 
preoperative illness has a more prolonged influence on 
postoperative healing than usually anticipated. 
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Hepatic Resection for Colorectal Liver Metastases 


Influence on Survival of Preoperaiive Factors and Surgery 
for Recurrences in 80 Patients 





BERNARD NORDLINGER, M.D.* 
MARC-ANTOINE QUILICHINI, M.D.T 


This report analyses an experience with 80 liver resec-ions for 
metastatic colorectal carcinoma. Primary colorectal carers: had 
all been resected. Liver metastases were solitary in 44 patients, 

multiple in 36 patients, unilobar in 76 patients, and bilchar in 4 
patients. Tumor size was less than 5 cm in 33 patients, £-10 cm 
in 30 patients, and larger than 10 cm in 17 patients. There were 
43 synchronous and 37 metachronous liver metastases with a 
delay of 2-70 months. The surgical procedures included more 
major liver resections (55 patients) than wedge resections (25 
patients). Portal triad occlusion was used in most .caszs, and 
complete vascular exclusion of the liver was performed-for re- 
section of the larger tumors. In-hospital mortality rate vas 5%. 

Three- and 5-year survival rates were 40.5% and 24.6%, re- 
spectively. None of the analysed criteria: size and number of 
liver metastases, delay after diagnosis of the primary cancer, 
Duke’s stage, could differentiate long survivors from patients 
who did not benefit much from liver surgery due to early-recur- 
rence. Recurrences were observed in 51 patients during thestudy, 
two thirds occurring during the first year after liver surgery. 

Eight patients had resection of “secondary” metastases <fter a 
first liver resection: two patients for extrahepatic recurmences 
and six patients for liver recurrences. Encouraging resulte raise 
the question of how far agressive surgery for liver metastases 
should go. 


ROWING EVIDENCE SUGGESTS that surgical re- 
section is currently the only efficient treatment 
for some patients with liver metastases (LM) of 

colorectal origin. However, it is clear that not all pat=nts 
benefit from these resections, since early postoperetive 
cancer recurrences are observed in many patients.'” 
Detection of clinical factors that could predict the sut- 
come after surgery would improve the selection of-pa- 
tients. Large series should be analyzed to increase Dur 
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knowledge on the evolution after resection of LM. How- 
ever, due to the small proportion of resectable metastases, 
most published series do not exceed 50 patients. Fur- 
thermore, for obvious ethical reasons no prospective ran- 
domized study comparing resection of LM versus no 
treatment can be undertaken. Consequently, more infor- 
mation must be obtained from retrospective studies of 
resected LM. 

How surgical resection of secondary liver deposits can 
prolong lifé in some patients remains unknown. The first 
attempts at resecting LM were directed toward solitary 
tumors and then extended to unilobar lesions. Only ex- 
perience can tell whether this aggressive treatment may 
now be extended to patients with bilobar nodules or even 
LM recurring after a first resection. We report an expe- 
rience with 80 liver resections for metastatic colorectal 
carcinoma. 


Patients and Methods 


From May 1970 to December 1985, 80 patients had 
partial liver resection for metastatic colorectal carcinoma, 
most of them being operated on in recent years. There 
were 41 men and 39 women, the mean n age being 58.7 
years (range: 24-77 years). 

All primary tumors were ocena located on 
the colon (right 7, transverse 4, left 31, multiple 3) or the 
rectum (35). Their local extension, Duke’s stage, and his- 
tologic degree of differentiation are summarized in Table 
1. Little information was available on the primary tumors 
of six patients operated on in another. institution and re- 
ferred later for the treatment of LM. The procedures per- 
formed for the resection of these adenocarcinomas were 
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TABLE t. Primary Tumors 





No. of Tumors 





Duke’s stage 

A 0 
B 19 
C 55 
Unknown 6 


Differentiation 
Well 47 
Moderate 14 
Poor 9 
Mucinous 4 
Unknown 6 


Adjacent organs involved  ' 
Kidney 
Spleen 
Bladder 
Liver 
Stomach 
Pancreas 
Abdominal wall 
Ovary 
Uterus 


pah pa CAY me pun pi NYJ t pt 





colonic or rectal resections with anastomosis in 55 pa- 
tients, abdominoperineal resections in 18 patients, and 
Babcock’s procedures or coloanal J pouch anastomosis 
in seven patients. 

In 43 patients the diagnosis of the primary cancer and 
LM were synchronous, and in 37 patients the LM was 
diagnosed 2-70 months after the primary cancer (median: 
23.7 months). Forty-four patients had solitary nodules 
and 36 patients had multiple metastases separated by 
normal liver parenchyma. In 14 patients, more than four 
_. metastases were resected. In 33 patients, LM measured 
less than 5 cm, in 30 patients LM measured 5-10 cm, 
and in 17 patients they were larger than 10 cm. 

In 76 patients (Table 2) liver deposits were either 
unilobar (63 patients) or involved two adjacent lobes that 
could however be resected with one major liver resection 
(13 patients). In four patients LM involved both sides of 
the liver and required two different partial liver resections. 
In 22 patients the presence of LM was associated with 
clinical symptoms: pain (13 patients), fever (2 patients), 
palpable liver mass (7 patients), weight loss of more than 


TABLE 2. Location of Liver Metastases 


No. of 

Patients 
Right lobe 40 
Right and median lobes 13 
Median lobe (segment IV)* 4 
Left lateral segments 14 
Left lobe 5 
Right and left lobes 4 


* According to Couinaud. 
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TABLE 3. Liver Resection 


No. of Patients 





Wedge resection 29 
Major resection 55 
Right lobectomy (segments V~VIII)* 28 
Extended right lobectomy (segments IV-VIII)* 11 
Left lobectomy (segments II-IV)* 4 
Left lateral segmentectomy (segments IJ-II{)* 9 
Median lobectomy (segment I'V)* 3 


* According to Couinaud. 


10% of the body weight (7 patients), and jaundice (2 pa- 
tients). | 

The characteristics of the partial liver resections per- 
formed are summarized in Table 3. Twenty-five patients 
had wedge resections for tumors less than 5 cm. In two 
of these patients, two different nodules were located on 
the right and on the left lobes and required two separate 
wedge resections. The other 55 patients had major resec- 
tions that were associated in two cases with the wedge 
resection of a different nodule located on the other lobe. 

Intestinal and liver resections were performed during 
the same surgical procedure in 19 patients with easily ac- 
cessible small synchronous LM. In two patients the LM 
were discovered 1 and 3 months, respectively, before the 
primary cancer could be detected and resected. The other 
59 patients had liver resection 2-71 months after the in- 
testinal procedure either because the surgeon decided not 
to perform two major surgical procedures at the same 
time or because the diagnosis of LM was metachronous. 

Six patients had major liver resection for a recurring 
solitary LM 5-40 months after a first resection, which 
had been a wedge resection in most cases. Location of the 
recurrence was on the same lobe than the first LM in 
three patients and on the other lobe in three patients. In 
four patients, resection of symptomatic LM was consid- 
ered to be palliative since gross tumor was left in place. 
All LM were confirmed by histologic examination; ad- 
jacent parenchyma was normal and noncirrhotic in all 
patients. There was no known extrahepatic involvement 
at the time of liver resection except in one patient with 
nonevolutive pelvic recurrence and a symptomatic liver 
metastase. 

After resection, the patients were seen in the clinic at 
6-month intervals during the first 2 years and then every 
year. All patients had a clinical examination, liver ultra- 
sound or abdominal CT scan, and chest roentgenogram 
during the 6 months before the completion of the study. 
Follow-up was complete in all patients except one who 
was known to be alive and disease-free 36 months after 
liver surgery. Time to recurrence and survival data were 
estimated and plotted using the actuarial method. Log 
rank test was used to compare outcome among different 
groups of patients. 
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YEARS POST RESECTION 


Results 


There were no intraoperative deaths in this serizs. In- 
hospital mortality rate after liver resection was 5% of the 
patients and 4.6% of the liver resections since six pétients 
received two resections. Four patients died in ho pital: 
(1) a 44-year-old female died of peritonitis 49 days after- 
liver resection due to the disrupture of an ileocolic anas- 
tomosis since the delay between the right colectom~ and 

the right hepatic lobectomy had been too short; (2)a 69- 
year-old male died of cardiac failure 4 days after an ex- 
tended right lobectomy; (3) a 55-year-old male died of 
progressive liver failure 27 days after an extended ~ight 
lobectomy; and (4) a 69-year-old male died of urcon- 
trollable abdominal bleeding 2 days after a right he>atic 
lobectomy. 

Reversible complications were observed in 10 patents 
(12.5%): subphrenic abscesses (2 patients), pulmonary 
emboli (1 patient), septicemia due to infection of I.V. 
catheter (3 patients), pleural effusion (3 patients), and 2as- 
tric bleeding (1 patient). All of these were complicat:ons 
observed in patients who had a right lobectomy or an 
extended right lobectomy. Mean hospital stay in the -ur- 
viving patients was 16.6 days (range: 7-33 days). 


Long-term Results 


Thirty-nine patients were alive and 25 were disesse- 
free with a follow-up of 3-180 months at the time he 
study was completed. 


Overall survival and disease-free survival curves are 
presented in Figure 1. Calculated 2-year, 3-year, and 5- 
year survival rates were 50.3%, 40.5%, and 24.9%, re- 
spectively, including postoperative mortality. Survival 
curves according to the number of LM resected, to their 
size, to the Duke’s stage of primary adenocarcinoma, and 
to the delay between colonic resection and the diagnosis | 
of LM are presented, respectively, in Figures 2-6. 

There was no difference in survival between patients 
with solitary LM and either patients with multiple LM 
or patients with more than four resected LM (Fig. 2). The 
survival curve of patients with LM smaller than 5 cm was 
not different than that of patients with LM of more than 
5 cm (Fig. 3). The stage of the primary tumor was not a 
determinant of survival after the resection of the LM 
(Fig. 4). 

No difference in survival was observed either between 
synchronous and metachronous LM (Fig. 5) or in this 
second group if the delay was less than 1 year, more than 
1 year, or more than 3 years (Fig. 6). 

The 22 patients with symptomatic LM had estimated 
2-year and 5-year survival rates of 42.8% and 20.4%, re- 
spectively. The presence of symptoms was not a significant 
determinant (p < 0.05) of unfavorable prognosis. 


Recurrences 


Fifty-one patients had recurrent disease during the 
study. Recurrences occurred during the first 6 months 
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after operation in 20 patients and during the next 6 
months in 13 patients. Thus, 64.7% of the recurrences 


occurred during the first year after resection of LM (in- 


cluding patients who had “palliative” resection). 

Estimated 12-month, 24-month, and 36-month disease- 
free survival rates were 50.8%, 27.8%, and 20.3%, respec- 
tively (Fig. 1). . 

The disease recurred in the liver only in 21 patients 
(41% of recurrences), in extrahepatic sites only in 17 pa- 
tierits (33% of recurrences), and in both locations in 13 
patients (26% of recurrences) (Table 4). 

_One patient had an ovarian carcinoma that required 
total hysterectomy and intravenous chemotherapy 21 


TABLE 4. Location of Recurrences Observed During 
the Study in 51 Patients 


No. of Patients * 


Liver 33 (22) 
Local recurrence 11 (10) 
Lungs It (5) 
Peritoneum 6 (6) 
Liver pedicule 5 (5) 
Bone 4 (4) 
Brain 2 (2) 
Adrenal glands 1 (0) 


* Number of deaths in parentheses. 


YEARS POST RESECTION 


months after colonic resection and 7 months after left 


“liver lobectomy. This patient was alive and doing well 15 


months after liver resection. 


Surgery for Recurrence 


Ten patients had surgery for cancer recurrence after 
the resection of LM. Four patients were operated on for 
extrahepatic recurrences: two patients had exploration for 
unresectable local retroperitoneal recurrence, one patient 
had a pulmonary resection for a lung metastasis, and an- 
other patient had an adrenal metastasis and a pulmonary 
metastasis resected (Table 5). Six patients had “secondary” 
LM resected. After the initial liver resection, the disease 
had recurred in the same liver lobe in three patients and 
on the opposite lobe in three patients. All those LM re- 
mained unilobar at the time of resection (Table 6). 


Discussion 


Recent years have been marked by an increased interest 
in the surgical treatment of LM. __ 

These liver deposits are frequent. They are observed in 
10-20% of patients operated on for adenocarcinoma of 
the colon or rectum. In our institution, LM were present 
in 14% of 3125 patients operated on during an 11-year 
period for colorectal adenocarcinomas. Furthermore, 


262 


NORDLINGER AND OTHERS 


Ann, Surg. ¢ March 1987 


TABLE 5. Second Surgical Procedure for Extrahepatic Recurrences 


Delay Before 
Recurrence 
Patient (Months) Site 
l 14 Local 
2 8 Local 
3 15 Lung 
4 65 Lung, Adrenal gland 


Survival after 
Liver Resection 
Second Procedure (Months) Current Status 
Exploration 37 Dead 
Exploration 21 ' Dead 
Resection 25 Alive 
Resection, Resection 73 Alive 





metachronous LM appear later in approximately 10-20% 
of patients. 

Spontaneous prognosis of untreated patients is very 
poor; most patients die during the first year after discovery 
of the liver deposits.7~4 

Only those patients with solitary or unilobar metastases 
are considered at the current time to be candidates for 
liver resection, and they represent only a minority of pa- 
tients with LM, estimated between 5 and 25%.*° 

This series of 80 patients is homogeneous since all pa- 
tients were operated on in the same institution and with 
the same surgical principles.’ All LM except four were 
solitary or unilobar. 

The 3-year and 5-year survival rates of 40.5% and 
24.9%, respectively, are in the range of recent re- 
ports. 468-10 

It is well known that very few patients survive 5 years 
when histologically proven LM are left in place.*!! Prog- 
nosis, although slightly better, remains very poor in pa- 
tients with solitary or unilobar metastases that would have 
been resectable but were left in place.’ | 

To demonstrate that patients can benefit from resection 
of LM, operative and hospital mortality must be taken 
into account when calculating the long-term survival. The 
risks of wedge resections of small liver nodules are almost 
null, but in our series the majority of patients required 
major LM. Our hospital mortality rate of 5% is quite sim- 
ilar to that observed in other series of patients operated 
on in institutions specialized in liver surgery.**!*-13 

Indeed, the overall benefit of resection of LM would 
probably be hampered should early mortality rate 
exceed 10%. 


Portal triad occlusion was used in most patients to re- 
duce bleeding during resection.'* Complete hepatic vas- 
cular exclusion proved to reduce the risks of hemorrhage 
or gaseous embolism due to a tear of hepatic veins and 
consequently increased the safety during the resection of 
large tumors or tumors close to the hepatic veins. !™!6 

Analysis of the data clearly show that some patients 
survive for a long period after resection of LM but others 
have early hepatic or extrahepatic recurrences. Two thirds 
of the recurrences observed during the study appeared 
during the first year and sometimes only a few months 
after liver surgery, as if the procedure itself had triggered 
the development of previously infraclinic metastases. This 
group of patients received little if any benefit from liver 
surgery, and it would be very useful to isolate criteria that 
could predict the outcome and thus prevent unuseful liver 
surgery. 

The four patients in whom gross tumor had been left 
in place, since the liver resection was mainly performed 
to palliate acute symptoms, were in this group of early 
recurrences. 

However, as opposed to other studies, none of the 
other factors studied predicted outcome after sur- 
gery.” 12:13.17,18 Neither the size of metastases as long as 
they could be completely resected, nor the Duke’s stage 
of the primary cancer or the delay between the diagnosis 
of the colon cancer and the diagnostic of the LM affected 
the outcome after resection. Indeed, the longest survivor 
in this series is alive and free of recurrence more than 15 
years after a right colectomy and a right nephrectomy 
that was required by a Duke’s Class C adenocarcinoma 
extended to the right kidney and associated with a solitary 


TABLE 6. Second Procedure for Hepatic Recurrences 


Delay Before 
Recurrence 
Patient First Procedure (Months) 
l Wedge resection 15 
2 Wedge resection 9 
3 Resection of median lobe 5 
4 Wedge resection 40 
5 Left lateral segmentectomy 13 
6 Wedge resection | 24 
* Death. 


t Currently alive with recurrence. 


l 
Survival (After First 


Second Procedure Liver Resection, Months) 
Extended right 25* 
Extended right 23+ 
Extended right 17} 
Right lobectomy 42ł 
Right lobectomy 41t 
Median lobectomy 40+ 


¢ Currently alive and without evidence of disease. 
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LM. The number of LM resected did not affect postop- 
erative outcome, and survival was not different in patients 
with less than four LM resected or more than four LM 
resected. 

Adjuvant chemotherapy is currently under study in or- 
der to try to prevent early recurrences after resection of 
LM, but no objective data have been obtained yet.” 

When recurrence after resection of LM appears in ex- 
trahepatic sites or when it recurs in the liver but is mul- 
tifocal, little can be done to prevent progression of the 
disease. However, in this series two patients had resection 
of metastases located in the lung or the right adrenal gland. 
In some patients, LM, although recurring, remain solitary 
or unilobar and grow slowly, thus allowing secondary re- 
section. Such secondary resections were performed in six 
patients in this series. In most patients, the first liver re- 
section was a minor resection and the second a major one 
due to the size of the tumor. Recurring metastases were 
located as often on the same lobe than on the other lobe 
of the liver. One patient had a recurrence and died 10 
months later and did not benefit from this second liver 
resection. Another patient has insufficient follow-up, but 
the four others are alive more than 12 months after the 
second liver resection. Although follow-up is still short it 
appears that the results of these secondary resections for 
recurring metastases may not be very different from the 
results of primary resections, provided the metastases re- 
main completely resectable. 

Indeed, we ignore how far resective surgery for LM 
from colorectal primaries should go.’ In most published 
series, the number of LM resected does not affect prognosis 
after resection as long as there are no more than four 
metastases and that they remain unilobar and can be re- 


sected by one liver resection. In this series, more than 


four separate LM were resected in 14 patients. Although 
the number is small, no obvious difference in survival was 
observed between these patients and the others. 
Attempts to resect bilobar multiple LM, such as a large 
right metastasis requiring a right lobectomy and a small 


left deposit requiring a wedge resection, may well have ` 


the same outcome than the resection of unilobar LM. 
This type of combined resections were performed in four 
patients. The question is to know if an otherwise resectable 
metastasis should be left in place because a second nodule 
has been discovered on the other lobe? l 
It is currently impossible to answer these questions since 
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none of the studied criteria has identified the patients who 
would benefit the most from resections of LM. However, 
the increased safety of major liver resections when per- 
formed by well-trained surgeons and the use of adjuvant 
chemotherapy may encourage a more aggressive ap- 
proach. 
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Patterns of Failure Following Surgical Resection of 
Colorectal Cancer Liver Metastases 


Rationale for a Multimodal Approach 
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A total of 45 patients, after surgical resection of colorectaLliver 
cancer metastases, were retrospectively analyzed to define -reas 
of failure, to identify some possible prognostic factors (site of 
primary, stage, site, number of metastases, preoperative caarci- 
noembryonic antigen, differentiation of the primary, type oz sur- 
gery), and to seek a new rationale for a multimodal appreach. 
The median postoperative follow-up was 18 months (rang=: 4- 
45 months). Survival rate was calculated by the actuarial me:hod, 
and statistical significance was tested by the Mantel-Haecszel 
test. Twenty-eight patients had a relapse. These recurrences were 
hepatic in 11 patients, extrahepatic (intra- and extra-abdonrnal) 
in 12 patients, and intra- and extrahepatic in five patients=The 
stage (classification of the Istituto Nazionale Tumori of M_lan) 
was the most important parameter related to the overall racur- 
rence rate (47% in stage I, 62% in stage II, and 81% in Sage 
ITI) and to the overall and disease-free survival. Stage was sig- 
nificantly related to hepatic relapse but not to extrahepati:- re- 
lapse. In stage I the failure rate of 18 months was similer in 
hepatic and extrahepatic relapses (one third to one fourth o- the 
patients); in stages II and HI the hepatic failure rate was alcays 
higher than the extrahepatic rate. These data indicate that sur- 
gery alone is an inadequate form of therapy in cases of colorectal 
cancer metastases of the liver, and an adjuvant therapy, including 
alternate regimens of intraperitoneal and systemic chemotherapy, 
should be considered. 


LTHOUGH SURGICAL RESECTION of hepatic ne- 
tastases from colorectal cancer has gained 

&. worldwide acceptance as a therapeutic approach 

in selected cases, and several reports deal with more than 
20 cases from individual institutions,'!> there is littlein- 
formation available'!3'*'8 on the natural history of zhe 
resected cases and the areas of failure after hepatic resc- 
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tion. More data regarding the natural history of these cases 
could help the oncologic surgeon in the identification of 
patients at high risk for recurrences and could aid in the 
planning of a multimodal approach in selected cases. 
We thus evaluated the recurrence rate and the areas of . 
failure after curative liver resection for metastatic colo- 
rectal cancer in a series of 45 consecutive patients. 


TABLE |. Main Characteristics of the Series 


Median Age 
No. of (Range) 
Patients (Years) | 

Sex 

Male . 18 52 (33-75) 

Female 27 53 (36-68) 
Diagnosis 

Synchronous 12 

Metachronous 33 
Primary location 

Rectum and sigmoid colon 31 

Left colon 8 

Transverse colon 2 

Right colon 4 
Dukes’ classification 

B 14 

C ` 21 

Unknown 10* 
Differentiation of primary tumor 

Well differentiated 3 

Intermediate differentiation 19 

Poorly differentiated 6 

Unknown 17* 


* Primary resected elsewhere. 
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TABLE 2. Case Distribution According to the Classification 
of Hepatic Metastases”? 





Multiple 
Category Single (at One Lobe) Bilateral Total 
H, (<25%) 21 4 2 27 
H, (25-50%) 2 : 7 1 10 
H; (>50%) 3 3 2 8 
Total 26 14 5 45 





TABLE 3. Distribution of Surgical Resections by Stage and Category 


Stage IH 
Stage I Stage II Category 
Category Category H,m-H)b, 
Type of Surgery Hs H,m-H;b-H.s H;s-H;m-H;b Total 
Right lobectomy 2 2 13 17 
Extended right 
lobectomy — 2 l 3 
Left lobectomy Í — — i 
Left lateral 
lobectomy 5 — l 6 
Sublobectomy 13 4 1 18 


Total i 21 8 16 45 


Patients and Methods 


From May 1980 to October 1984, 45 patients admitted 
to the Istituto Nazionale Tumori of Milan had successful 
radical liver surgery for metastases confined to the liver, 
after a previously resected colorectal cancer. Table 1 re- 
ports the main characteristics of the patients. In 12 patients 
the metastases were synchronous, and in 33 patients they 
were diagnosed after a mean of 22 months (range: 3-60 
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months) from primary tumor resection. Metastatic liver 
disease was initially classified according to the classifica- 
tion of Gennari et al.'° Table 2 lists the distribution by 
extent of liver involvement and multiplicity of metastases. 
This classification provided the basis of a subsequently 
developed staging system”? in which different cases were 
grouped according to a shared prognosis. Case distribution 
within different stages and the type of surgery performed 
are reported in Table 3. 

Postoperative examinations, including clinical exami- 
nation, carcinoembryonic antigen (CEA) test, liver func- 
tion tests, and sonography or isotope scan, were performed 
every 3-4 months. Barium enema or endoscopic exami- 
nation, liver CAT, and chest x-ray were performed twice 
yearly. Unless patients complained of specific symptoms, 
bone x-ray, total abdomen CAT, and brain scan were not 
routinely performed. Median postoperative follow-up was 
18 months (range: 4-45 months). | 

Life table analysis was used to calculate survival rate, 
and statistical significance was evaluated according to the 
Mantel-Haenszel test. 


Results 


After a median follow-up of 18 months (range: 4—45 
months), 28 patients (62%) had a relapse. The recurrences 
were only hepatic in 11 patients (39%), only extrahepatic 
in 12 patients (ung, 17%; pelvic, 21%; brain, 3.5%), and 
both hepatic and extrahepatic in five patients (18%). The 
relation between rate and site of recurrence and some 
characteristics of the metastases is reported in Table 4. It 
appears that the most important factors in determining 
the overall recurrence rate were stage, number of metas- 


TABLE 4. Patterns of Failure After Hepatic Resection (Median Follow-up, 18 Months) 


Distant Relapse 


Characteristics No. of Hepatic Distant and 
of Metastases Patients Relapse* Intra-abdominal* Extra-abdominal* Hepatic Relapse* Total* 
Colon 33 8 (24) 2 (6) 5 (15) 4 (12) 19 (57) 
Rectum 12 . 3 (25) 4 (33) 1 (8) 1 (8.5) 9 (75) 
Single 26 4 (15) 4 (15) 4 (15) 2 (7.6) 14 (53) 
Multiple 14 S35) 2 (14) 2 (14) 2 (14) 11 (78) 
Bilateral 5 2 (40) — — 1 (20) 3 (60) 
H; < 25% 27 5 (18) 4 (14) 2 (7.4) 311) 14 (51) 
H, 25-50% 10 1 (10) 2 (20) 3 (30) 1 (10) 7 (70) 
H, > 50% 8 5 (62) — 1 (12.5) 1 (12.5) 7 (38) 
Stage I 21 3 (14) 4 (19) 2 (9.5) 1 (4.7) 10 (47) 
Stage Ii 8 2 (25) — 1 (12) 2 (25) 5 (62) 
Stage III 16 6 (37) 2 (12) 3 (18) 2 (12) 13 (81) 
{Total 45 11 (24) 6 (13) 6 (13) 5(11) 28 (62) 


* In parenthesis, percentage. 


+ Percentage of hepatic involvement. 
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Fic. 3. Hepatic relapse-free 
survival by stage: O, stage I 
(21 patients); 0, stage II (8 
patients); A, stage ITI (16 pa- 
tients). 


Fic. 4. Extrahepatic relapse- 
free survival by stage. O, stage 
I (21 patients); O, stage H (8 
patients); A, stage III (16 pa- 
tients), 
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TABLE 5. Areas of Failure After Liver Resection (Review of the Literature) 


No. of 
Authors Year Patients 
Rajpal et al.° : 1982 30 
‘August et al.!” 1984 33 
Fortner et al.” 1984 37* 
Nims!’ 1984 9 
Steel et al.'* 1984 30 
Cady & McDermott! 1985 23 
Petrelli et al.!! 1985 36 
Butler et al.® l 1986 62 
Current series 1986 45 
Total 305 


* Only stage I patients according to the authors’ classification. 


tases, and extent of liver replacement. There was a high 
recurrence rate of distant metastases when the primary 
tumor was in the rectum (75%), and pelvic relapses ac- 
counted for 33% of them. When site and rate of relapses 
were related to other variables (synchronous vs. metach- 
ronous, type of surgery, preoperative CEA, Dukes’ clas- 
sification and grading), no statistical relationship was 
found. 

The median interval between liver resection and hepatic 
and extrahepatic recurrence was 9 and 10 months, re- 
spectively. Predicted overall and relapse-free survival, 
overall and by stage, are reported in Figures 1 and 2. He- 
patic and extrahepatic relapse-free survival rates are re- 
ported in Figures 3 and 4, respectively. The risk of de- 
veloping a hepatic relapse after 18 months was 20% in 
stage I, 31% in stage II, and 50% in stage III. The relapse 
rate by stage was significantly different (p = 0.01). The 
risk of developing an extrahepatic recurrence after 18 
months was 23% in stage I, 14% in stage II, and 44% in 
stage III. The difference was not significant. However, 
considering the cumulative rate of hepatic relapse (alone 
or associated with an extrahepatic recurrence), signifi- 
cantly different curves were observed by stage (p = 0.01) 
18 months after surgery with values of 26% in stage I, 
43% in stage II, and >50% in stage III. In contrast, the 
cumulative rate of extrahepatic metastases (alone or as- 
sociated with hepatic recurrence) was not affected by stage. 
In fact, at 18 months after surgery the curves and values 
of 28% in stage I, 28% in stage II, and 51% in stage III 
were not significantly different. According to stages I, II, 
and III, median recurrence times for hepatic and extra- 
hepatic relapses were, respectively, 12, 10, 10 and 12, 6, 
7 months. . 

To evaluate the role of liver resection on the subsequent 
onset of hepatic relapses, 16 cases of hepatic recurrence 
after resection were analyzed. Relapses were confined to 


Site of Failure 
Hepatic Extrahepatic Both 
I] 
11 9 
10 2 
l 2 
3 9 I 
7 
2 4 I! 
10 10 
11 12 5 
49 (16%) 4S (14.7%) 42 (13.7%) 


the bed of resection in only four of these cases (25%), and 
in the remaining 12 cases the relapses were unrelated to 
the site of resection and were disseminated throughout 
the parenchyma. One of the four cases was classified as 
stage I, one as stage II, and two as stage III. In two cases 
the metastases were single, and in two cases they were 
multiple or bilateral. The surgical procedures adopted 
were sublobectomy (2 cases), right lobectomy (1 case), 
and extended right lobectomy (1 case). 


Discussion 


The analysis of the patterns of failure after hepatic re- 
section for metastatic colorectal cancer showed that areas 
of failure included the liver, intra-abdominal extrahepatic 
structures, and extra-abdominal organs. Our data further 
complement the scanty information in the literature (Ta- 
ble 5). The discrepancy between our data and those from 
the literature probably reflects some difference in meth- 
odology of follow-up and statistical analysis of the data. 
Furthermore, the information was scattered in the quoted 
papers; only one of them!® was directly addressed to eval- 
uate the patterns of recurrence. The most frequent extra- 
abdominal site of failure was the lung (17% of all relapses), 
whereas the intra-abdominal extrahepatic spread of the 
disease (13% ofall relapses) involved retroperitoneal nodes 
(1 patient), the operative bed (anastomosis in 2 patients 
and pelvis in 4 patients) and the peritoneum. This fact 
suggests that an intraoperative evaluation should be very 
careful and meticulous even when a negative CT scan or 
magnetic resonance imaging indicates that the disease is 
confined to the liver, especially when the primary was in 
the rectum. | 

The frequency of hepatic recurrence, alone or in as- 
sociation with other sites, was related to the stage, whereas 
the rate of extrahepatic relapse was unaffected by stage. 
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The stage I failure rate at 18 months was approximately 
equal for hepatic and extrahepatic relapse (occurring 1n 
one third and one fourth of the patients, respectively), 
whereas in stages II and III the hepatic relapse rate was 
always higher than the extrahepatic rate. It is not surprising 
that the relapse rate in the liver was related to stage. In 
fact, the stage was determined by the size and number of 
metastases present. The larger the tumor and the greater 
the number of nodules present, the higher the risk that 
multiple neoplastic foci will remain undetected by the 
surgeon during liver resection. In contrast, in patients with 
limited or extensive liver metastases, microscopic tumoral 
foci may be present in the lung several years before di- 
agnosis of the primary.” 

An interesting question is whether hepatic recurrence 
after liver surgery is due to an incomplete resection or to 
surgical manipulation. Since the reported doubling times 
of liver metastases range from 50 to 112 days**4 (a much 
higher figure than the corresponding colon carcinoma 
doubling times of 53-620 days), further speculation re- 
garding the development of new metastases may be made. 
If a detectable tumor measuring 1 cm? is composed of 
approximately 10° cells and reaches such a size after 10 
doublings of a tumor measuring 1 mm? (10° cells), a liver 
metastasis detected after a 10-month interval (after 2-5 
doublings) is hypothetically due to a gross neoplastic res- 
idue within the liver or an extremely accelerated post- 
operative growth rate, or both. However, it is not likely 
that this is due only to the operative spread of neoplastic 
cells, which should exceed 10° in number. It should also 
be considered that, at least in experimental tumors, the 
surgical stimulus on the growth and kinetics of a residual 
tumor is believed to last only a few days.?°° Since the 
median interval for the onset of lung metastases is very 
similar to that of hepatic recurrence, it is apparent that 
spread to the lung occurs in a very early phase of the 
disease. 

These data demonstrate that after failure of surgery on 
a primary tumor of the large bowel, a second “local” ap- 
proach on liver metastases will fail in a high percentage 
of patients, and the disease will recur in the liver and in 
extrahepatic sites. To improve survival, an adjuvant ther- 
apy covering potential areas of future relapse in the liver, 
abdomen, and distant sites is probably warranted in a 
phase in which limited (microscopic) disease could be 
present. Since only a few liver relapses after liver surgery 
were confined to the operative bed (25%), and liver re- 
lapses alone accounted for 39% of overall relapses, it ap- 
pears that the potential benefit of an “extended” surgery 
may be derived by less than 10% of the patients according 
to our experience, and 4% according to the cumulative 
series of the literature. 
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Owing to this limited therapeutic potential, a new de 
principe extended surgical approach, including right lateral 
sectoriectomy for metastases located in segments VI and 
VII, a left lateral lobectomy for tumors of segments II and 
UI, or a portal guided resection under intraoperative 
sonographic control,” should be done only if minimal 
morbidity is warranted. In contrast, recent data? have 
shown that intraperitoneal administration of 5-fluoroura- 
cil achieves a portal venous level 10-40 times higher than 
that of intravenous dosing, and furthermore that the de- 
velopment of peritoneal carcinosis can be partially pre- 
vented. Therefore, a course of intraperitoneal 5-fluoro- 
uracil or fluorodeoxyuridine”’ should probably be alter- 
nated with systemic therapy, which alone did not prove 
successful after liver surgery.” In this context, the use of 
systemic intravenous fluorodeoxyuridine should also be 
taken into consideration.*! 
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CLASSIFIED AD SECTION 


Classified advertising is available in ANNALS OF 
SURGERY for those recruiting personnel or interested in 
obtaining positions. Display space also is available for those 
desiring greater visibility or more space for their message. 


Classified ad copy, like other advertising copy, will be 
reviewed for approval prior to publication. 


Classified Rates: $9.00 per line or fraction of line. The 
average line will be 40 characters. 


Box Numbers: Replies may be directed via Box # to J.B. 
Lippincott Company, at an extra charge per insertion of 
$6.50 to cover handling costs in forwarding such replies to 
the advertiser. 


How to Order: Send typewritten text copy for the ad with 
remittance in full to: 


ANNALS OF SURGERY 
c/o J.B. Lippincott Company 
Attn: Dorothy Giover 
East Washington Square 
Philadelphia, Pa. 19105 
(215) 238-4215 


Deadline: Copy received by the 15th of month will run in 
the second following month’s issue, e.g. November 15th for 
January issue. Ads received after the 15th will run inthe next 
available issue. 








BURN FELLOWSHIP—The New York Hospital-Cornell 
Medical Center Burn Center is a modern burn treatment facility 
with 24 intensive care beds and annual admission of 600 
patients. During the year’s experience, the Fellow will be respon- 
sible for total care of all burned patients, for house office 
education, and for participation in original and ongoing clinical 
research protocols. The Burn Center is the recipient of an NIH 
Burn/ Trauma Research Center Grant and supports comprehen- 
sive laboratories with state of the art instrumentation and active 
investigators in the fields of wound healing, immunology, 
metabolism, nutrition, and cardiopulmonary response to 
injury. An additional year in the laboratory may be elected by 
the Fellow. Candidates preferably should be board eligible in 
general surgery, but we will strongly consider academically 
oriented senior surgical residents from university programs 
incorporating the fellowship as part of their training programs. 
Send inquiries to: Cleon W. Goodwin, M.D., director New 
York Hospital-Cornell Medical Center, 525 East 68th Street, 
Room F2314, New York, New York 10021. 





GENERAL SURGEON— Additional associate needed for 
busy 3-man general and vascular surgery practice in Upper East 
Tennessee. Affiliated with medical school with appointment to 
two hospitals. Four-season climate with abundant outdoor 
recreation in close proximity to major southern ski areas. Salary 
competitive and negotiable. Board certified applicants should 
forward a current CV to: Surgical Associates of Kingsport, 146 
West Park Drive, Suite 9-1, Kingsport, TN 37660. 
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GENERAL SURGEON 


California, Texas or Other Locations 


Well established (12 years) group of only 5 board- 
certified men, specializing in elective surgery (hair 
restoration procedures for male pattern baldness). 
Expanding to two additional regional locations in 
continental U.S.A., so two additional surgeons 
needed. 


Intensive and meticulous training provided in our 
excellently equipped medical facility; no previous 
experience in hair restoration is necessary. 


pox maaan ary arnt ok Poder Eh inanan aAa a a: 


Superb compensation and opportunity for 
advancement. 


If you are an experienced and team-oriented gen- 
eral surgeon, please send your C.V. or telephone: 


| 

| 
Mr. Charles [hling 
Administrator 
Bosley Bosley Medical Group 
Medical 8447 Wilshire Blvd. | | 

Penthouse 
r | 

aroun Beverly Hills, CA 90211 | 
213/651-4444 


Naturally, all replies held in strictest confidence. 








SURGEON — 


Gundersen Clinic, Ltd, a multi-specialty clinic, is 
recruiting for a General Surgeon to join a Gundersen 
Clinic branch facility. We offer all benefits, coverage 
and consultation generally offered from a 
multi~specialty clinic. Excellent salary, benefit and 
pension package, no investment required. Service 
organization. Write: 


Bruce A. Polender, M.D. 


Gundersen Clinic, Ltd. 


1836 South Avenue 
La Crosse, WI 54601 


An Equal Opportunity Employer 





The competition is 


significant gaps | 





fact: 

Excellent Clinical Results in 
Intra-abdominal Infections* 
Compared with Mefoxin* 
(cefoxitin/MSD) 


i ne Ae PN 
Cefizox” 

Lou et al. (ceftizoxime) 
cefoxitin 


Clinical response was based upon subjective evaluation by the investigator; 
no differentiation between cure and improvement was made. 


fact: 
Enteric Microflora Profile 
Superior to Mefoxin* 





100% (48/48) 
98% (60/61) 





Enteric Pathogens+ 


foxin” 
MIC MIC 
Organisms (No. of strains) (mcg. /ml.) (meg. /ml.) 
0.04 6.3 


Escherichia coli (40) 
Klebsiella pneumoniae (32) 
Enterobacter aerogenes (16) 
Proteus (indole + ) (26) 
Serratia marcescens (32) 
Providencia rettgeri 
Bacteroides fragilis (55) 


*Due to susceptible strains of indicated organisms. 
t/n vitro activity does not necessarily imply in vivo effectiveness. 


1. Lou, M.A., et al.: Comparative evaluation of ceftizoxime and cefoxitin in the 
treatment of intraabdominal infections, 14th Internat. Congr. Chemother., 
June 1985, Kyoto, Japan, pp. 2378-2379. 

2. Fu, KP, and Neu, H.C.: Antibacterial activity of ceftizoxime, a 3-lactamase-stable 
cephalosporin, Antimicrob. Agents Chemother. 17:583-590, Apr. 1980. 

3. Thomsberry, C.: Review of in vitro activity of third-generation cephalosporins and 
other newer beta-lactam antibiotics against clinically important bacteria, Am. J. 
Med. 79: (Suppl. A) 14-20, Aug. 1985. 

4. Aldridge, K.E., et al.: Comparison of the activities of penicillin G and new 6- 
lactam antibiotics against clinical isolates of Bacteroides species, Antimicrob. 
Agents Chemother. 26:410-413, Sept. 1984. 





fact: 
Lower Cost of Therapy 


than Mefoxin* 


Average Hospital Costs of 
Therapy iar Sevei Infections | Cefizox’ 


Recommended Dosage 
for Severe Infections 2g. q8-12h 
Cost per Dayt $55 to $37 


Preparation and 
Administration 


Mefoxin* 


$6.82/g. 
2g. q6-8h 


$55 to $41 


$12 to $9 


Cost per Day+ 





$67 to $50 


Total Cost of 

Therapy per Day $64 to $43 
be a si $448 to $301 |$469 to $36 
Savings with CEFIZOX* $21 to $49 


* Price quoted = wholesaler's price + 5%. 
+ Rounded to the nearest dollar. 
+ Estimated @ $3/dose. 


e Offers b.i.d. dosing for all but 
life-threatening infections 


e Outstanding mixed aerobic/ 
anaerobic coverage 


e Excellent safety profile 


e Lower cost of therapy than 
Mefoxin’ * 


ight! Why risk 


overage? 





Manufactured for 
Fuysawa SmithKhne 
Distributed by 


SKEF Laboratones 
Division of SmithKline Beckman Corp 


lease see brief summary of prescribing 
nformation on last page of this advertisement 
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o- e 
Cefizox 
sterile ceftizoxime sodium 


and ceftizoxime sodium injection 


Before prescribing, see complete prescribing information in SK&F literature or PDR. The 
following is a brief summary. 


INDICATIONS 
‘Cefizox’ is indicated in the treatment of infections due to susceptible strains of the micro- 
organisms listed below: 


LOWER RESPIRATORY TRACT INFECTIONS caused by Streptococcus sp. including S. 
pneumoniae (formerly D. pneumoniae), but excluding enterococci; Klebsiella-sp.; Proteus mir- 
abilis; Escherichia coli: Haemophilus influenzae including ampicillin-resistant strains; Staphy- 
lococcus aureus (penicillinase and nonpenicillinase producing); Serratia sp.; Enterobacter sp.; 
and Bacteroides sp. 


URINARY TRACT INFECTIONS caused by Staphylococcus aureus (penicillinase and non- 

penicillinase producing); Escherichia coli; Pseudomonas sp. including Ps. aeruginosa; Proteus 
mirabilis; P vulgaris; Providencia rettgeri (formerly Proteus rettger’) and Morganella morganiti 
(formerly Proteus morganii); Klebsiella sp.; Serratia sp. including & marcescens; Enterobacter sp. 


GONORRHEA. Uncomplicated cervical and urethral gonorrhea caused by Neisseria gonorrhoeae. 


INTRA-ABDOMINAL INFECTIONS caused by Escherichia coli: Staphylococcus epidermidis; 
Streptococcus sp. (excluding enterococci); Enterobacter sp.; Klebsiella sp.; Bacteroides sp. 
including B. fragilis; and anaerobic cocci, including Peptococcus sp. and Peptostreptccoccus sp. 
SEPTICEMIA caused by Streptococcus sp. including S pneumoniae {formerly D. pneumoniae), 
but excluding enterococci; Staphylococcus aureus (penicillinase and nonpenicillinase produc- 
ing); Escherichia coli: Bacteroides sp. including B. fragilis; Klebsiella sp.; and Serratia sp. 
SKIN AND SKIN STRUCTURE INFECTIONS caused by Staphylococcus aureus (penicillinase 
and nonpenicillinase producing); Staphylococcus epidermidis; Escherichia coli: Klebsiella 

sp; Streptococcus sp. including Streptococcus pyogenes (group A beta-hemolytic), but excluding 
enterococci; Proteus mirabilis; Serratia sp.; Enterobacter sp.; Bacteroides sp. including B. 
fragilis; and anaerobic cocci, including Peptococcus sp. and Peptostreptococcus sp. 

BONE AND JOINT INFECTIONS caused by Staphylococcus aureus (penicillinase and non-, 
penicillinase producing); Streptococcus sp. (excluding enterococci); Proteus mirabilis: Bacteroides 
sp.; and anaerobic cocci, including Peptococcus sp. and Peptostreptococcus sp. 

MENINGITIS caused by Haemophilus influenzae. ‘Cefizox’ has alsa been used successfully 

in the treatment of a limited number of pediatric and adult cases of meningitis caused by Strep- 
tococcus pneumoniae. 


‘Cefizox’ has been effective in the treatment of seriously ill, compromised patients, including 
those who were debilitated, immunosuppressed or neutropenic. 

Many infections caused by aerobic gram-negative organisms and by mixtures of organisms 
resistant to other cephalosporins, aminoglycosides, or penicillins respond to treatment with 
‘Cefizox’. 


Because of the serious nature of some urinary tract infections due to Ps. aeruginosa and 
because many strains of Pseudomonas species are only moderately susceptible to ‘Cefizox’, higher 
dosage is recommended. Other therapy should be instituted if the response is not prompt. 


Susceptibility studies on specimens obtained prior to therapy should be used to determine the 
response of causative organisms to ‘Cefizox’. Therapy with ‘Cefizox’ may be initiated pending results 
of the studies; however, treatment should be adjusted according to study findings. In serious 
infections Cefizox’ has been used concomitantly with aminoglycosides (see Precautions. Before 
using ‘Cefizox’ concomitantly with other antibiotics, the prescribing information for those 
agents should be reviewed for contraindications, wamings, precautions and adverse reactions. 
Renal function should be carefully monitored. 


CONTRAINDICATIONS 

‘Cefizox’ is contraindicated in persons who have shown hypersensitivity to cephalosporin 
antibiotics. 

WARNINGS 

BEFORE THERAPY WITH ‘CEFIZOX’ IS INSTITUTED, CAREFUL INQUIRY SHOULD 

BE MADE TO DETERMINE WHETHER THE PATIENT HAS HAD PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO CEPHALOSPORINS, PENICILLINS, OR OTHER DRUGS. 
THIS PRODUCT SHOULD BE GIVEN CAUTIOUSLY TO PENICILLIN-SENSITIVE PA- 
TIENTS. ANTIBIOTICS SHOULD BE ADMINISTERED WITH CAUTION TC ANY PATIENT 
WHO HAS DEMONSTRATED SOME FORM OF ALLERGY, PARTICULARLY TO DRUGS. 
SERIOUS ACUTE HYPERSENSITIVITY REACTIONS MAY REQUIRE EPINEPHRINE AND 
OTHER EMERGENCY MEASURES. 


Pseudomembranous colitis has been reported with the use of cephalosporins (and other 
broad-spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who 
developed diarrhea in association with antibiotic use. Treatment with broad-spectrum antibiotics 
alters normal flora of the colon and may permit overgrowth of Clostridia. Studies indicate a 
toxin produced by Clostridium difficile is one primary cause of antibiotic-associated colitis. 
Cholestyramine and colestipol resins have been shown to bind the toxin in vitro. Mild cases of 
colitis may respond to drug discontinuance alone. Moderate to severe cases should be managed 
with fluid, electrolyte and protein supplementation as indicated. When the colitis is not relieved 
by drug discontinuance or when it is severe, oral vancomycin is the treatment of choice for anti- 
biotic-associated pseudomembranous colitis produced by C. difficile. Other causes of colitis 
should also be considered. 


PRECAUTIONS 

General: As with all broad-spectrum antibiotics, ‘Cefizox’ should be prescribed with caution in 
individuals with a history of gastrointestinal disease, particularly colitis. 

Although ‘Cefizox’ has not heen shown to produce an alteration in renal function, renal status 
should be evaluated, especially in seriously ill patients receiving maximum dose therapy. As 
with any antibiotic, prolonged use may result in overgrowth of nonsusceptible organisms. Care- 
ful observation is essential; appropriate measures should be taken ifsuperinfection occurs. 


Drug Interactions: Although the occurrence has not been reported with 'Cefizox) nephrotox- 
icity has been reported following concomitant administration of other cephalosporins and 
aminoglycosides. 

Pregnancy: (Category B.) Reproduction studies have been performed in rats and rabbits and 
have revealed no evidence of impaired fertility or harm to the fetus due to ‘Cefizox’, There are, 
however, no adequate and well-controlled studies in pregnant women. Because animal reproduc- 
tion studies are not always predictive of human response, this drug should be used during 
pregnancy only if clearly needed. 

Labor and Delivery: Safety of ‘Cefizox’ use during labor and delivery has not been established. 


Nursing Mothers: ‘Cefizox’ is excreted in human milk in low concentrations. Caution should be 
exercised when ‘Cefizox’ is administered to a nursing woman. 

Infants and Children: Safety and efficacy in infants from birth to six months of age have not been 
established. In children six months of age and older, treatment with ‘Cefizox has been associated 
with transient elevated levels of eosinophils, SGOT, SGPT and CPK (creatine phosphokinase). 
The CPK elevation may be related to I.M. administration. 

ADVERSE REACTIONS 

Ceftizoxime is generally well tolerated; the most frequent adverse reactions (greater than 1%, but 


‘less than 5%) are: Hypersensitivity—Rash, pruritus, fever. Hepatic—Transient elevation in SGOT, 


SGPT and alkaline phosphatase. Hematologic~Transient eosinophilia, thrambocytosis. 
Same individuals have developed a positive Coombs test. Loca/—Injection site~Buming, 
cellulitis, phlebitis with I.V. administration, pain, induration, tenderness, paresthesia. 


Less frequent adverse reactions {less than 1%) are: Hypersensitivity—Numbness has been 
reported rarely. Hepafic—Elevation of bilirubin has been reported rarely. Renal—Transient eleva- 
tions of BUN and creatinine have been occasionally observed with ceftizoxime. Hematologic— 
Anemia, leukopenia, neutropenia and thrombocytopenia have been reported rarely. 
Genitourinary—Vaginitis has rarely occurred. Gastrointestinal—Diarrhea; nausea and vomiting 
have been reported occasionally. Symptoms of pseudomembranous colitis can appear during 
or after antibiotic treatment. (See Warnings.) 

HOW SUPPLIED 

Ceizox (sterile ceftizoxime sodium, FSK) is supplied in vials equivalent to 1 gram or 2 grams of 
ceftizoxime; in “Piggyback” Vials for I.V. admixture equivalent to 1 gram or 2 grams of ceftizoxime. 
Cefizox (ceftizoxime sodium injection, FSK) as a frozen, sterile, nonpyrogenic solution in 
plastic containers—supplied in 50 ml. single-dose containers equivalent to 1 gram or 2 grams of 
ceftizoxime, in 5% Dextrose (D5W). Do not store above -20°C. 

‘Cefizox’ supplied as a frozen, sterile, nonpyrogenic solution in plastic containers is manufactured 
for Fujisawa SmithKline Corporation by Travenol Laboratories, Inc., Deerfield, IL 60015. 


BRS — CF:L14 . 
© Smith Kline &-rench Laboratories, 1987 
Division of SmithKline Beckman Corporation 


Manufactured for 

Fujisawa SmithKline Corporation 
Distributed by 

SKG&F Laboratories 

Division of SmithKline Beckman Corp. 
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NOLVADEX does not have the harsh, 
debilitating side effects associated with 
cytotoxic chemotherapy. And, the efficacy of 
NOLVADEX is established: 

Ít 1s first-line hormonal therapy in metastatic 
breast cancer in postmenopausal women. 
NOLVADEX< allows women to carry on with 
their lives. Very simply, that’s the 
special quality of NOLVADEX. 


Nolvadex © 


TAMOXIFEN TaN STUART 


Hormonal therapy they re live with. 


STUART PHARMACEUTICALS 
Wilmington, Delay Delaware 19897 


© 1986 ICI Americas Inc Please see next page for brief summary of prescribing information. 


BRIEF SUMMARY ~ 

NOLVADEX» (tamoxifen citrate) 10 mg tablets 

Indications and Usage: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estro- 
gen receptor positive are more likely to benefit from NOLVADEX therapy. 

NOLVADEX in combination with cytotoxic ls p following radical or modified 
radical mastectomy is effective in delaying recurrence of surgically curable breast cancer in 
posmenopauta Women or women age 50 or older with positive axillary nodes. In the Hubay 
and NSABP studies most of the benefit to date has been in the subgroup with 4 or more 
positive axillary nodes. The contribution of the aie chemotherapy is uncertain. The 
estrogen and proses mie receptor values may help to predict whether the adjuvant therapy 
is likely to be beneficial. 

Contraindications: None known. 

Warnings: Pregnancy-Category D: NOLVADEX may cause fetal harm when administered to a 
pregnant woman. Individuals should not become pregnant while taking NOLVADEX. Effects 
on reproductive functions are expected from the antiestrogenic propere of the drug. In 
reproductive studies in rats at dose levels equal to or below the human dose, nonteratogenic 
developmental skeletai changes were seen and were found to be reversible. in addition, in 
fertility studies in rats and in teratology studies in rabbits using doses ator below those used 
in humans, a lower incidence of egg implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The 
impairment of learning behavior did not achieve statistical significance in one study, and in 
another study where significance was reported, this was by comparing dosed animals with 
controis of another study. Several pregnant marmosets were dosed during organogenesis or 
in the last half of pregnancy. No deformations were seen, and although the dose was high 
enough to terminate pregnancy in some animals, those that did maintain pregnancy showed 
no evidence of teratogenic malformations. There are no adequate and well-sontrolled studiesin 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetal deaths, 
and vaginal bleeding. if this drug is used during pregnancy or the patient becomes pregnant 
while taking this drug, the patient should be apprised of the potential hazard to the fetus. 

Ocular changes have been reported in a few patients who, as part of a clinical trial, were 
treated for periods greater than one year with NOLVADEX at doses at least four times the 
highest recommended daily dose of 40 mg. The ocular changes consist cf retinopathy, and in 
some patients, there are also corneal changes and a decrease in visual acuity. 

in addition, a few cases of ocular changes including visuai disturbance, corneal changes, 
and/or retinopathy have been Hates in patients treated with NOLVADEX at recommended 
doses. Ìt is uncertain if these effects are due to NOLVADEX. , 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has 
been reported in some breast cancer patients with bone metastases within a few weeks of 
Starting treatment with NOLVADEX. If hypercalcemia does occur, appropriate measures 
should be taken, and if severe, NOLVADEX should be discontinued. on 
Precautions: General: NOLVADEX should be used cautiously in patients with existing leuko- 
eg or thrombocytopenia. Observations of leukopenia and thromboc eee occasionally 

ave been made, but it is uncertain if these effects are due to NOLVADEX therapy. Transient 
decreases in platelet counts, usually to 50,000-100,000 mm3, infrequently lower, have been 
occasionally reported in patients taking NOLVADEX for breast cancer. No hemorrhagic ten- 
dency has been recorded, and the platelet counts returned to normal leve s even though 
treatment with NOLVADEX continued. 

Laboratory; Tests: Periodic complete bload counts, including platelet counts, may be 
appropriate. 

Carcinogenesis: White no conventional bioassay has been conducted, endocrine changes 
in immature and mature mice were investigated in a 13-month study. Various tumors were 
found in all treated groups. f ; ee Lore 

Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro 
tests with pro- and eukaryotic test systeme with drug metabolizing an present, 

Impairment of Fertility; Fertility of male rats was decreased when doses of 0.96 mg/kg or 

reater were administered 11 weeks prior to mating, and fertility in female rats was decreased 
oilowing administration of 0.04 mg/kg for two weeks prior to mating through day 7 of 
pregnancy. There was a decreased number of implantations, and ail fetuses were found dead. 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were 
increased numbers of fetal deaths. Administration of 0.125 mg/kg to rabbits during days 
6-18 of pregnancy resulted in abortion or premature delivery. Fetal deaths occured at higher 
doses. There were no teratogenic changes in either rat or rabbit segment II studies, Several 

regnant marmosets were dosed with 10 mg/kg/day either during organogenesis or in the 
ast half of pregnancy. No deformations were seen, and although the dose was high enough 
to terminate pregnancy in some animals, those that did maintain pregnancy showed no 
evidence of teratogenic malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 
1 day before weaning demonstrated increased numbers of dead pups at parturition. It was 
reported that some rat pups showed slower learning behavior, but this did not achieve 
statistical significance in one study, and in another study where significance was reported, 
this was by comparing dosed animals with controls of another study. 

The recommended daily human dose of 20-40 mg corresponds to 0.4-0 8 mg/kg for an 
average 50 kg woman. 

Pregnancy Category D: See WARNINGS. 

Nursing Mothers: It is not known whether this drug is excreted in human milk. Because 
many drugs are excreted in human milk and because of the potential for serious adverse 
reactions in nursing infants from NOLVADEX, a decision shouid be made whether to discon- 
Hil pursing or to discontinue the drug, taking into account the importance of the drug to ` 
the mother. 

Adverse Reactions: The most frequent adverse reactions to NOLVADEX are hot flashes, 
nausea, and vomiting. These may occur in up to one-fourth of patients, but are rarely severe 
enough to require discontinuation of treatment. i ote 

Less frequently reported adverse reactions are vaginal bleeding, ane discharge, men- 
strual irregularities, and skin rash. Usuaily these have not been of sufficient severity to 
Pou dosage reduction or discontinuation of treatment. 

ncreased bone and tumor pain, and also local disease flare have occurred, which are 
sometimes associated with a good tumor response. Patients with increased bone pain may 
require additional analgesics. Patients with soft tissue disease may have sudden increases 
in the size of preexisting lesions, sometimes associated with marked erythema within and 
surrounding the lesions, and/or the development of new lesions. When they occur, the bone 
pain or disease flare are seen shortly after starting NOLVADEX and generally subside any 

Other adverse reactions which are seen infrequently are hypercalcemia, peripheral edema, 
distaste for food, pruritus vulvae, piesa izziness, light-headedness, and headache. 
There have been infrequent reports of thromboembolic events occurring during NOLVADEX 
therapy. Since for cancer patients in generai an increased incidence of thromboembolic 
events is known to occur, a causal relationship to NOLVADEX remains conjectural. An in- 
creased incidence has been reported when cytotoxins are combined with NOLVADEX. 

If adverse reactions are severe, it is sometimes possible to control them by a simple 
reduction of dosage without loss of control of the disease. 

Overdosage: Acute overdosage in humans has not been reported. Signs observed at the 
highest doses following studies to determine LDsg in animals were respiratory difficulties and 
convulsions. No specific treatment for overdosage is known; treatment must be 
symptomatic. i l . 
peaage and Administration: One or two 10 mg tablets twice a day (morning and evening). 
How Supplied: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg 
of tamoxifen (round, biconvex, uncoated, white tablet identified with NOLVADEX 600 
debossed on one side and a cameo debossed on the other side) are supplied in bottles of 

60 tablets and 250 tablets. Protect from heat and light. 
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CLINICAL FACULTY APPOINTMENT— Newly estab- 
lished Surgical Oncology Unit at the University of Medicine 
and Dentistry of New Jersey, New Brunswick, New Jersey, is 
seeking board certified or eligible trained surgical oncologist 
with laboratory interest. Inquiries and curriculum vitae should 
be forwarded to: Dennis F. Devereux, M.D., Chief, Division of 
Surgical Oncology, Section of General Surgery, Department of 
Surgery, (AOS), UMDNJ-Robert Wood Johnson Medical 
School, One Robert Wood Johnson Place, New Brunswick, NJ 
08903-0019. An equal opportunity/affirmative action 
employer. 


Board-certified/Board eligible General Surgeon to join 
Multi-specialty Group practice in Northern Wisconsin. Gener- 
ous financial and benefit package. Send CV to Judy Harris, 
Recruiter, Lakeland Medical Associates, Ltd., P.O. Box 549, 
Woodruff, WI 54568. 





Board Certified or Eligible—GENERAL SURGEON—One of 
the largest physician-owned multispecialty medical groups in 
Los Angeles County seeks highly qualified physicians. This 
opportunity includes guaranteed income, well-equipped offices, 
malpractice, health, life and disability benefits, and partnership 
after two years. Interested applicants should send CV to: Dr. 
Rafael Amaro, HCMG., Inc., 5959 W. Century Blvd., Suite 
1122, Los Angeles, CA 90045, 





General Surgeon -(BC/ BE) to join busy 35 physician multispe- 
cialty group in Northeastern Massachusetts 35 miles from 
Boston. Excellent first year salary guaranteed with eventual 
association. Please send C.V. and references to Leonard Block, 
M.D., Medical Associates, 199 Chelmsford Street, Chelmsford, 
MA 01824 - (617) 256-6511. 





General Surgeon (BC/BE) with interest in trauma for a 
well-established group cf BC general surgeons in N.W, Pennsyl- 
vania (pop. 200,000). Office adjacent to 600 bed referral 
hospital. Box ANN3A, J.B. Lippincott Company, East Wash- 
ington Square, Philadelphia, Pa. 19105. 





General and Vascular Surgeon (BC/BE) to join two well estab- 
lished Surgeons in West Los Angeles Area. Salary or fee for 
service. Send C.V. Box ANN3B, J.B. Lippincott Company, 
East Washington Square, Philadelphia, Pa. 19105. 


Victoria Ann-Lewis 
moves so gracefully 
on stage the audience 

doesn’t even know — 


she has polio. 


Believe in them. 
Break the barriers. 


PRESIDENTS COMMITTEE ON EMPLOYMENT OF THE HANDICAPPED, 
WASHINGTON B.C. 20210 
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SURGICAL INTENSIVE CARE—The Department of 
Surgery, University of Connecticut Health Center, School of 


` Medicine, is recruiting a BC/BE Surgeon with Critical Care 


Fellowship training to direct the care of Surgical Patients at the 
University of Connecticut Health Center and the affiliated Vet- 
erans Administration Hospital (Newington, CT.). Opportu- 
nities available for operating, teaching and research. Academic 
appointment consistent with training and previous academic 
experience. Send C.V. to John C. Russell, M.D., Interim Chair- 
man, Dept. of Surgery, UCHC, Farmington, CT 06032, Room 
L-1096. AN AFFIRMATIVE ACTION/EQUAL OPPOR- 
TUNITY EMPLOYER M/ W/H. 


TRANSPLANTATION SURGERY FELLOWSHIP JULY 
1987--Active Renal Transplant Program with Research avail- 
able at major East Coast Academic Program. Need background 
with major operative experience and management of trans- 
plants. Opportunity for other organs anticipated. Send CV to: 
Reply Box ANN3C, J.B. Lippincott Company, East Washing- 
ton Square, Philadelphia, Pa. 19105. l 


Surgeon for Oncology Clinic and Hospital. BC/ BE General 
Surgeon. Salary negotiable. Send CV to: P.O. Box 35161, Dal- 
las, Texas 75235. 


House Physician with 2 or more years of formal training in 
surgery wanted for 275 bed hospital. Excellent fringes. Hospital 
will cover malpractice insurance. Call George Kellas, M.D. 
(304) 242-6889, 


PROFESSOR AND CHAIRMAN, DEPARTMENT OF 
SURGERY, Wayne State University, Detroit, Michigan. Seek- 
ing candidates for the position of Professor and Chairman of 
the Department of Surgery, Surgeon-in-Chief, of the Detroit 
Medical Center and Chief of Surgery, Harper-Grace Hospitals. 
As Chairman of Surgery, the successful candidate will be 
responsible for a large undergraduate and post graduate pro- 
gram ina center with a combined total of 2882 beds. Candidates 
should be Board Certified, experienced in medical administra- 
tion, with significant clinical and research accomplishments and 
committed to excellence in clinica] teaching. Send CV to J.D. 
Sobel, M.D., Chairman, Surgical Search Committee, Depart- 
ment of Medicine, Hutzel Hospital, 4707 St. Antoine Blvd., 
Detroit, MI 48201, Wayne State University is an Equal Oppor- 
tunity Employer. 


CRITICAL CARE FELLOW, SURGICAL—467-bed N_Y.C. 
University-affiliated hospital Department of Surgery offers a 
critical care fellowship. 12-bed Surgical Intensive Care Unit. 
Level I Trauma Center. Dept. runs a fully approved surgical 
residency training program. Applicant must have completed 
5-year approved surgical residency program. N.Y. State License 
required. Position available 7/1/87. Send resume to: Dr. James 
W. Turner, Assoc. Dir. of Surgery and Dir. SICU, Booth Me- 
morial Medical Center, 56-45 Main St., Flushing, N.Y. 11355. 


General Surgeon. Surgical Group seeking BC/ BE Univ. trained 
associate to provide quality General/Thoracic/ PV surgery in 
the Mountain West. Excellent Hospital, support facilities. Send 
CV to Box ANN3D, J.B. Lippincott Company, East Washing- 
ton Square, Philadelphia, Pa. 19105. 


FEVER OVER 101° 
FOLLOWING COMPLICATED 
ABDOMINAL SURGERY... 
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Better Than Aminoglycoside Combinations 
For Most Patients 


Gram-negative coverage of an aminoglycoside plus... 
Gram-positive coverage of cefazolin plus... 
Anaerobic coverage of clindamycin or metronidazole plus... 
Enterococcal coverage of ampicillin plus... 

Tolerability profile characteristic of beta-lactam anubiotics 


WHEN TREATMENT CAN'T WAIT 


PRIMAXIN 


(Imipenem-Cilastatin Sodium|MSD 


THE BROADEST SPECTRUM 
ANTIBIOTIC EVER 





In vitro susceptibility does not necessarily imply in vivo effectiveness 





Achromobacter spp. 
Acinetobacter spp. 
Actinomyces spp. 
Aeromonas hydrophila 
Alcaligenes spp. 
Bacteroides spp., 
including 
B. asaccharolyticus 
B. bivius 
B. disiens 
B. distasonis 
B. fragilis 
B. melaninogenicus 
B. ovatus 
B. thetaiotaomicron 
B. vulgatus 
Bordetella bronchiseptica 
Campylobacter spp. 
Citrobacter spp. 
Clostridium spp., 
including 
C. perfringens 
Enterobacter spp. 
Escherichia coli 
Eubacterium spp. 
Fusobacterium spp. 
Gardnerella vaginalis 
Haemophilus influenzae 
Haemophilus 
parainfluenzae 
Hafnia spp., including 
H. alvei 
Klebsiella spp., including 
K. oxytoca 
K. pneumoniae 
Listeria monocytogenes 
Moraxella spp. 
Morganella morganii 
Neisseria gonorrhoeae 
(PCNase +) 
Nocardia spp. 
Pasteurella multocida 
Peptococcus spp. 
Peptostreptococcus spp. 
Plesiomonas shigelloides 
Propionibacterium spp., 
including P acnes 
Proteus mirabilis 
Proteus vulgaris 
Providencia rettgeri 
Providencia stuartii 
Pseudomonas aeruginosa 
Salmonella spp. 
Serratia spp., including 
S. liquefaciens 
S. marcescens 
Shigella spp. 
Staphylococcus aureus 
(PCNase +) 
Staphylococcus epider- 
midis 
(PCNase +) 
Streptococcus Spp., 
including 
Group A streptococci 
(S. pyogenes) 
Group B streptococci 
(S. agalactiae) 
Group C streptococci 
Group G streptococci 
Group D streptococci, 
including entero- 
cocci (S. faecalis) 
Streptococcus 
pneumoniae 
Viridans streptococci 
Veillonella spp. 
Yersinia spp., including 
Y. enterocolitica 
Y. pseudotuberculosis 


Contraindications: PRIMAXIN is con-raindicated in patients who have 
shown hypersensitivity to any component of this product. 


Warnings: SERIOUS AND OCCASIONALLY FATAL HYPERSENSITIVITY 
(anaphylactic) REACTIONS HAVE B=EN REPORTED IN PATIENTS 
RECEIVING THERAPY WITH BETA LACTAMS. THESE REACTIONS ARE 
MORE APT TO OCCUR IN PERSONS W TH A HISTORY OF SENSITIVITY 
TO MULTIPLE ALLERGENS. 


THERE HAVE BEEN REPORTS OF PATIENTS WITH A HISTORY OF PENI- 
CILLIN HYPERSENSITIVITY WHO FAVE EXPERIENCED SEVERE 
HYPERSENSITIVITY REACTIONS WHEN TREATED WITH ANOTHER 
BETA LACTAM. BEFORE INITIATING THERAPY WITH PRIMAXIN, CARE- 
FUL INQUIRY SHOULD BE MADE CONCERNING PREVIOUS HYPERSEN- 
SITIVITY REACTIONS TO PENICILLINS, CEPHALOSPORINS, OTHER 
BETA LACTAMS, AND OTHER ALLERGENS. IF AN ALLERGIC REACTION 
TO PRIMAXIN OCCURS, DISCONTINUE THE DRUG. SERIOUS HYPER- 
SENSITIVITY REACTIONS MAY REQUIFE EPINEPHRINE AND OTHER 
EMERGENCY MEASURES. 


Pseudomembranous colitis has been reported with virtually all antibi- 
otics, including PRIMAXIN; therefore it is important to consider 
its diagnosis in patients who develop diarrhea in association with antibi- 
Otic use. This colitis may range in severity.from mild to life threatening. 


Mild cases of pseudomembranous colitis may respond to drug discontin- 
uance alone. In more severe cases, management may include sig- 
moidoscopy, appropriate bacteriological studies, fluid, electrolyte, and 
protein supplementation, and the use of a arug such as oral vancomycin, 
as indicated. Isolation of the patient may be advisable. Other causes of 
colitis should also be considered. 


Precautions: Genera/—CNS adverse experiences such as myoclonic 
activity, confusional states, or seizures have been reported with 
PRIMAXIN. These experiences have occurred most commonly in 
patients with CNS disorders (e.g., brain lesions or history of seizures) 
who also have compromised renal function. However, there were rare 
reports in which there was no recognized or documented underlying CNS 
disorder. Close adherence to recommended dosage schedules is urged 
especially in patients with known factors tmat predispose to seizures. 
Anticonvulsant therapy should be continued in patients with a known sei- 
zure disorder. If focal tremors, myoclonus, or seizures occur, patients 
should be placed on anticonvulsant therapy. f CNS symptoms continue, 
the dosage of PRIMAXIN should be decreased or discontinued. 


As with other antibiotics, prolonged use of PFIMAXIN may result in over- 
growth of nonsusceptible organisms. Repeated evaluation of the 
patient’s condition is essential. If superinfection occurs during therapy, 
appropriate measures should be taken. While PRIMAXIN possesses the 
characteristic low toxicity of the beta-lactam group of antibiotics, periodic 
assessment of organ system function during prolonged therapy is advis- 
able. 

Drug Interactions—Since concomitant adminstration of PRIMAXIN and 
probenecid results in only minimal increases in plasma levels of imi- 
penem and plasma half-life, it is not recommended that probenecid be 
given with PRIMAXIN. 


PRIMAXIN should not be mixed with or physically added to other antibi- 
otics. However, PRIMAXIN may be administered concomitantly with 
other antibiotics, such as aminoglycosides. 


Carcinogenesis, Mutagenesis, Impairment of Fertility—Gene toxicity 
Studies were performed in a variety of bacterial and mammalian tests in 
vivo and in vitro. The tests were: V79 mammalian cell mutation assay 
(PRIMAXIN alone and imipenem alone), Ames test (cilastatin sodium 
alone), unscheduled DNA synthesis assay (PRIMAXIN), and in vivo 
mouse cytogenicity test (PRIMAXIN). None of these tests showed any 
evidence of genetic damage. 

Reproduction tests in male and female rats were performed with 
PRIMAXIN at dosage levels up to 8 times the usual human dose. Slight 
decreases in live fetal body weight were restricted to the highest dosage 
level. No other adverse effects were observed on fertility, reproductive 
performance, fetal viability, growth, or postnata development of pups. 
Similarly, no adverse effects on the fetus or on lactation were observed 
when PRIMAXIN was administered to rats late in gestation. 


Pregnancy—Pregnancy Category C: Teratogenicity studies with cilastatin 
sodium in rabbits and rats at 10 and 33 times tae usual human dose, 
respectively, showed no evidence of adverse effect on the fetus. No evi- 
dence of teratogenicity or adverse effect on postnatal growth or behavior 
was observed in rats given imipenem at dosage levels up to 30 times the 
usual human dose. Similarly, no evidence of adverse effect on the fetus 
was observed in teratology studies in rabbits with imipenem at dosage 
levels at the usual human dose. 





Teratology studies with PRIMAXIN at doses up to 11 times the usua 
human dose in pregnant mice and rats during the period of major organ 
ogenesis revealed no evidence of teratogenicity. 


Data from preliminary studies suggest an apparent intolerance tc 
PRIMAXIN (including emesis, inappetence, body weight loss, diarrhea. 
and death) at doses equivalent to the average human dose in pregnant 
rabbits and cynomolgus monkeys that is not seen in nonpregnant ani- 
mals in these or other species. In other studies, PRIMAXIN was well tol- 
erated in equivalent or higher doses (up to 11 times the average human 
dose) in pregnant rats and mice. Further studies are under way to evalu- 
ate these findings. 


There are, however, no adequate and well-controlled studies in pregnant 
women. PRIMAXIN should be used only if the potential benefit justifies 
the potential risk to the fetus. 


Nursing Mothers—It is not known whether this drug is excreted in 
human milk. Because many drugs are excreted in human milk, caution 
should be exercised when PRIMAXIN is administered to a nursing 
woman. 


Pediatric Use—Safety and effectiveness in infants and children below 12 
years of age have not yet been established. 


Adverse Reactions: PRIMAXIN is generally well tolerated. Many of thé 
1,723 patients treated in clinical trials were severely ill and had multipid 
background diseases and physiological impairments, making it difficult 
to determine causal relationship of adverse experiences to therapy with 
PRIMAXIN. 


Local Adverse Reactions—Local adverse Clinical reactions that were 
reported as possibly, probably, or definitely related to therapy with 
PRIMAXIN were: phlebitis/thrombophlebitis (3.1%), pain at the injection 
site (0.7%), erythema at the injection site (0.4%), vein induration 
(0.2%), infused vein infection (0.1%). 


Systemic Adverse Reactions—The most frequently reported systemic 
adverse clinical reactions that were reported as possibly, probably, or def- 
initely related to PRIMAXIN were: nausea (2.0%), diarrhea (1.8%), vom- 
iting (1.5%), rash (0.9%), fever (0.5%), hypotension (0.4%), seizures 
(0.4%) (see PRECAUTIONS), dizziness (0.3%), pruritus (0.3%), urti- 
caria (0.2%), somnolence (0.2%). 


Additional adverse systemic clinical reactions reported as possibly, prob- 
ably, or definitely drug related occurring in less than 0.2% of the patients 
are listed within each body system in order of decreasing severity: Gas- 
trointestinal—pseudomembranous colitis (see WARNINGS), soe 
rhagic colitis, gastroenteritis, abdominal pain, glossitis, tongue papilia 
hypertrophy, heartburn, pharyngeal pain, increased salivation; CVS— 
encephalopathy, confusion, myoclonus, paresthesia, vertigo, headache; 
Special Senses—transient hearing loss in patients with impaired hearing, 
tinnitus; Respiratory—chest discomfort, dyspnea, hyperventilation, 
thoracic spine pain; Cardiovascular—palpitations, tachycardia; Rena/— 
Oliguria/anuria, polyuria; Skin—erythema multiforme, facial edema, 
flushing, cyanosis, hyperhidrosis, skin texture changes, candidiasis, 
pruritus vulvae; Body as a Who/e—polyarthralgia, asthenia/weakness. 


Adverse Laboratory Changes: Adverse laboratory changes without 
regard to drug relationship that were reported during clinical trials were: 
Hepatic—increased SGPT, SGOT, alkaline phosphatase, bilirubin, and 
LDH; Hemic—increased eosinophils, positive Coombs Test, decreased 
WBC and neutrophils, increased WBC, increased platelets, decreased 
platelets, decreased hemoglobin and hematocrit, increased monocytes, 
abnormal prothrombin time, increased lymphocytes, increased baso- 
phils: Electrolytes—decreased serum sodium, increased potassium, 
increased chloride; Rena/—increased BUN, creatinine; Urinalysis—pres- 
ence of urine protein, urine red blood cells, urine white blood cells, urine 
casts, urine bilirubin, and urine urobilinogen. 


NOTE: Due to the high antimicrobial activity of PRIMAXIN, it is recom- 
mended that the maximum total daily dosage not exceed 50 mg/kg/day 
or 4.0 g/day, whichever is lower. 


How Supplied: PRIMAXIN is supplied as a sterile powder mixture in vials 
and infusion bottles containing imipenem anhydrous and cilastat, 

sodium as follows: 250 mg imipenem equivalent and 250 mg cilastatif. 
equivalent; 500 mg imipenem equivalent and 500 mg cilastatin equivalent. 


Caution: The suspension from vials is not for direct infusion. 


For more detailed information, consult your MSD 
Representative or see Prescribing Information. 
Merck Sharp & Dohme, Division of Merck & Co., INC., 
West Point, PA 19486 srpr22(400) BART 
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Imipenem (N-F-Thienamycin) Versus 
Netilmicin Plus Clindamycin 


A Controlled and Randomized Comparison in Intra-abdominal Infections 





HANS R. GONZENBACH, M.D. HANS P. SIMMEN, M.D. 


In a randomized study the clinical and bacteriologic effectiveness 
of imipenem was compared with the classical combination of 
netilmicin with clindamycin in patients who had surgery for an 
intraperitoneal infection, localized or generalized, with positive 
bacteriologic findings of the specimen taken at surgery. Excluded 
were all patients who received other antibiotics before surgery, 
or who died within 3 days after antibiotic therapy was started. 
Imipenem was given at a dose of 500 mg t.i.d., clindamycin 600 
mg t.i.d., and netilmicin according to serum levels. The diagnoses 
ranged from postoperative peritonitis, gallbladder empyema, 
perforated gastroduodenal ulcer, small bowel perforation with 
and without obstruction, and perforated appendicitis to perfo- 
ration of the colon. The bacteriologic work-up included exami- 
nation of the primary specimen (aerobic and anaerobic), the urine, 
feces, and serologic testing for Candida albicans once or twice 
a week and after the course of antibiotic therapy. In addition, 
pH measurements of abscesses and drainage fluids were per- 
formed. Ninety-three patients entered the study. Forty-seven 
patients were treated with imipenem (test group), and 46 patients 
were treated with the combination therapy (control group). The 
two groups did not show significant differences in age, sex, di- 
agnostic groups, risk factors, primary bacteriology, and duration 
of therapy (mean: 6.7 days). Thirty-eight patients (80.9%) treated 
with imipenem were cured, six patients (12.8%) were improved, 

and there were three (6.4%) failures. The respective numbers 
for the control group were 31 (67.4%), 10 (21.7%), and 5 (10.9%). 

The mean duration of hospitalization was 19 days for the test 
group and 24.5 days for the control group. There were four wound 
infections in the test group and 11 wound infections in the control 
group. Imipenem is at least as effective in the adjuvant therapy 
of intra-abdominal infections as the combination of netilmicin 
with clindamycin. 


representative of a new class of beta-lactam anti- 

biotics called carbapenems with an antibacterial 
spectrum covering most gram-negative and gram-positive 
aerobic and anaerobic bacterial species, including nor- 
mally multiresistant species such as Pseudomonas aeru- 
ginosa, Serratia sp., Enterobacter sp., Acinetobacter sp., 
enterococci, and Bacteroides fragilis.” Imipenem shows 
an unusually high degree of resistance to degradation by 


[see (N-FORMIMIDOYL THIENAMYCIN) is the first 


Presented in part at the 24th Interscience Conference on Antimicrobial 
Agents and Chemotherapy, Washington D.C., 1984. 

Reprint requests: Hans P. Simmen, M.D., Department of Surgery, 
University Hospital, 8091 Ziirich, Switzerland. 

Submitted for publication: August 19, 1986. 


RUEDI AMGWERD, M.D. 
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From the PEN of Surgery, Cantonal Hospital, 
St. Gallen, Switzerland 


beta-lactamases of most bacterial species, including species 
resistant to other antibiotics.** Imipenem is highly bac- 
tericidal with little or no variation between minimal in- 
hibitory concentrations (MICs) and minimal bactericidal 
concentrations (MBCs) of susceptible bacteria, and its ac- 
tivity is generally unaffected by inoculum density.'** The 
pharmacokinetic behavior of imipenem 1s characterized 
by poor absorption from the gastrointestinal tract, high 
plasma concentrations after intravenous administration, 
a small degree of systemic metabolism, and renal excre- 
tion.*ć Imipenem is well distributed into most tissues and 
fluids after intravenous administration.’ In the kidney, 
imipenem is metabolized by breakage of the beta-lactam 
bond by the dehydropeptidase-I on the brush border of 
the proximal tubular cells.’ The result of this metabolism 
is a low urinary excretion of active imipenem in healthy 
subjects ranging from 5-40% of the dose given. To over- 
come the problem of the renal metabolism of active drug, 
imipenem is combined at a 1:1 ratio with cilastatin, an 
inhibitor of the dehydropeptidase-I. Cilastatin increases 
the urinary excretion of active imipenem to more than 
70% of the dose, regardless of the degree of metabolism 
of imipenem when administered alone.° Both imipenem ` 
and cilastatin showed no signs of nephrotoxicity or hep- 
atotoxicity, antabuse-reactions, or reduced prothrombin 
synthesis in healthy volunteers.’ 

This study compared the safety and the clinical and 
bacteriologic efficacy of imipenem/cilastatin (I/C) with 
those of a combination of netilmicin and clindamycin 
(N/C) in the treatment of intra-abdominal infections in 
patients undergoing surgery. 


Patients and Methods 
Patient Selection 


Between June 1982 and August 1985, 93 adult patients 
with an intra-abdominal infection, localized or general- 
ized, were entered into this comparative study of I/C ver- 
sus N/C. Patients were randomly allocated to the two 
treatment groups after the abdomen was opened, and in- 
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TABLE 1. Diagnoses 


No. of Patients 


Netilmicin/ 
Site of Infection Imipenem Clindamycin 
Postoperative peritonitis I 6 
Empyema gallbladder 3 5 
Gastric perforation -3 i 
Small bowel perforation. 3 i 
Appendicitis perforation 27 26 
Colon perforation 8 7 
Others | 2 l 
. Total 47 46 


fectious material was collected for bacteriologic work-up. 
Patients in whom primary specimen showed no bacteri- 
ologic growth, who had received antibiotics during the 
preceding 3 days of surgery, or who died during the first 
3 days after surgery were excluded from the study. 


Surgery 


Surgery is the most important step when treating an 
intra-abdominal infection. The indication for laparotomy 
was peritonitis based mainly on clinical findings. All pa- 
tients had surgery within a few hours after clinical diag- 
nosis was established. The goal of the surgical intervention 
was to clean out the infectious material as thoroughly as 
possible and to stop spillage of intestinal content by over- 
sewing the perforation or by resection. 


Antimicrobial Therapy | 


Antibiotic therapy was started after cleaning out the 
abdomen and collecting specimens for bacteriologic work- 
up. All patients randomized to the I/C group received 500 
mg of imipenem and 500 mg of cilastatin every 8 hours. 
Patients in the N/C group received netilmicin according 
to serum concentrations mcnitored at least twice a week, 
and clindamycin at a dose of 600 mg three times a day. 
_ All antibiotics were given in 100 mL of saline as 30-minute 
intravenous infusions. The dosage of netilmicin was ad- 


TABLE 2. Identified Organisms and Type of Infection 


Netilmicin/ 
Imipenem Clindamycin 
Organisms . 
Aerobic 78 67 
Anaerobic 94 ' 89 
Total 172 ' 156 
Type of infection 
Mixed 34 28 
Aerobic 11 13 
Anaerobic 2 5 


Total 47 46 


GONZENBACH, SIMMEN, AND AMGWERD 


Ann, Surg. * March 1987 


justed to achieve concentrations of 4-6 mg/L 2 hours 
after administration (peak level) and <2 mg/L before the 
next dose (trough level). 


Microbiologic Methods 


Cultures for bacteria and fungi were obtained during 
surgery by aspiration of peritoneal fluid and/or pus with 
a syringe. Surveillance cultures consisting of drainage 
fluid, stool, and swabs from wound were carried out twice 
a week. The specimens were identified by conventional 
bacteriologic methods. Drainage fluids were collected daily 
for determination of pH and for measurement of netil- 
micin concentration twice a week. 


Clinical Evaluation 


Patients were evaluated daily for fever, bowel function, 
the presence of a wound infection, and for signs of an 
intra-abdominal purulent collection. The following lab- 
oratory tests were done before, during, and after antibiotic 
therapy: hematology (hemoglobin, hematocrit, white 
blood count with differential, thrombocytes), blood 
chemistry (SGOT, SGPT, alkaline phosphatase, LDH, 
bilirubin, total protein, BUN, creatinine), and urinalysis. 


Adverse Reactions and/or Side Effects 


In addition to clinical parameters of outcome, patients 
were reviewed for the development of hematologic, bio- 
chemical, or urinary abnormalities, the occurrence’of rash, 
diarrhea, or phlebitis. Surveillance cultures were used to 
look for Clostridium difficile and species of Candida or 
other yeasts. 


Definitions of Outcome 


Patients who recovered without signs of any infectious 
complication within 3 weeks were considered cured, or 
patients who died of a cause other than infection, where 

autopsy showed no further signs of peritonitis and post- 
mortem cultures were classified as “no primary pathogen 
isolated.” The classification of improved was marked 
clinical improvement with development ofa subcutaneous 
wound infection, or death from a cause other than infec- 
tion, where autopsy showed some signs of peritonitis and 
where the primary pathogens could still be isolated from 
the peritoneal cavity by postmortem cultures. The therapy 
was classified as a failure in any patient who had to be 
reoperated on for an intra-abdominal purulent collection, 


’ or whose cause of death could be attributed to the peri- 


tonitis. 


Results 


Of the 93 patients, 47 were treated with I/C and 46 
were treated with N/C. There were no significant differ- 
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TABLE 3, Clinical Outcome by Diagnosis 





Postoperative Empyema Getic Small Bowel Aprenda: Colon 
AB* Peritonitis Gallbladder Perforation Perforation Perforation, Perforation Others Total 

oa I/C 3 (6.4%) 2 (4.3%) 1 (2.1%) 25 (53.2%) 5 (10.6%) 2(4.3%) 38 (80.9%) 

zi N/C 3 (6.5%) 4 (8.7%) 1 (2.2%) 18 (39.1%) 4 (8.7%) 1 (2.2%) 31 (67.4%) 
maai, e 1 (2.1%) 1 (2.1%) 2 (4.3%) 2 (4.3%) 6 (12.8%) 
Pans RC 2 (4.3%) 1 (2.2%) 6 (13.0%) 1 (2.2%) 10 (21.7%) 
ei I/C 2 (4.3%) 1 (2.1%) 3 (6.4%) 

mee N/C I (2.2%) 2 (4.3%) 2 (4.3%) 5 (10.5%) 





* Antibiotic regimen (AB): I/C = 


ences in age, sex distribution, diagnoses, state and ap- 
pearance of peritonitis, and risk factors between the two 
groups. Details of the specific diagnoses are shown in 
Table 1. 

The duration of antibiotic therapy in the I/C group 
ranged from 3-14 days with a mean of 6.7 days. Twenty- 
four patients (51%) were treated for 6 or 7 days. In the 
N/C group, the duration of therapy ranged from 4-11 
days with a mean of 6.7 days. Thirty-three patients (72%) 
were tréated between 5 and 7 days. The antibiotic drugs 
were discontinued according to clinical judgment. 

Infecting organisms identified from 93 patients (46 re- 
ceiving N/C, 47 receiving I/C) and type of infection are 
demonstrated in Table 2. Pretreatment testing showed all 
328 isolated bacteria to be primarily fully susceptible 
to I/C. 

Sixteen aerobic strains were resistant to netilmicin (11 
enterococci, 2 group D streptococci, 2 pneumococci, and 
l Pseudomonas aeruginosa each). Ten anaerobes were 
detected to be resistant to clindamycin (3 Bacteroides the- 
taiotaomicron, 2 Bacteroides distasonis, 1 Bacteroides 
vulgatus, 1 Bacteroides oralis, 2 Clostridium perfringens 
type A, and 1-Fusobacterium each). . 

The various outcomes among patients treated with the 
two antibiotic regimens are shown in Table 3. Thirty- 


_ eight patients (80.9%) of the I/C group were cured, six 


patients (12.8%) improved, and three patients (6.4%) 
failed, whereas 31 patients (67.4%) of the N/C group were 
cured, 10 patients (21.7%) improved, and five patients 
(10.9%) failed. Two failures of the I/C group suffered from 
perforated appendicitis and had to be reoperated on for 


inienn Osti N= 47), N/C = Netilmicin/Clindamycin (N = 46). 


an intra-abdominal abscess, and one patient had a per- 
foration of the colon. In the N/C group, two patients who 
failed also had perforated appendicitis, two patients had 
a perforation of the colon, and one patient had postop- 
erative peritonitis (Table 4). 

There were four wound infections in the I/C group and 
11 in the N/C group. These patients were all considered 
to be improved. There was no wound infection after an 
appendectomy for perforated appendicitis in the I/C 
group. The mean duration of hospitalization was 19 days 
for the I/C group and 24.5 days for the N/C group 
(Fig. 1). | 

All pathogens cultured from eight patients who were 
considered failures were shown to be in vitro susceptible 
to both antibiotic regimens. The eight patients had to be 
reoperated on within 4-23 days after the emergency lap- 
arotomy due to abscess formation. In all patients an al- 
most identical aerobic flora was recovered as compared 
with the primary samples. There were minor differences 
concerning the anaerobic isolates. In three patients, pH 
of abscess could be determined. As expected, pH was acid, 
which may be responsible for failure in two patients 
treated with netilmicin since an acid pH lowers the activity 
of aminoglycosides.? With the exception of a long-term 
steroid therapy for arthritis in a 73-year-old woman (N/ 
C group), no risk factors were identified. 

‘The analysis of eight patients considered therapy Tail- 
ures offers an explanation in three patients only. In five 
patients, no apparent reason can be detected, which un- 
derlines the difficulty to compare the outcome of intra- 
abdominal infections. Several factors may be more im- 


TABLE 4. Analysis of Therapy Failures, N = 8 


Age 
Sex (Years) Underlying Disease Infecting Organisms Antibiotic Therapy Risk Factors 
Male 50 Peritonitis due to anastomotic leakage Mixed flora Netilmicin/clindamycin None 
Female 17 Perforated appendicitis Mixed flora Netilmicin/clindamycin None 
Female 35 Perforated appendicitis Mixed flora Netilmicin/clindamycin None 
Male 51 Perforated sigmoid diverticulitis Mixed flora Netilmicin/clindamycin None 
Female 73 Perforated sigmoid diverticulitis Mixed flora Netilmicin/clindamycin Steroids 
Female 75 Perforated appendicitis Mixed flora Imipenem None 
Male 37 Perforated appendicitis Mixed flora Imipenem None 
Male 64 Mixed flora Imipenem None 


Perforated sigmoid diverticulitis 
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No. of patients 
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E IMIPENEM 
(n=47) 
mean: 19 days 


portant than the choice of an antibiotic, such as individual 
patient factors, and, above all, surgical techniques are re- 
sponsible for the overall outcome. 

Because 3 weeks of hospitalization for the treatment of 
peritonitis seems to be reasonable, we looked at all patients 
who were hospitalized for more than 3 weeks. In the I/C 
group there were 16 patients, of whom five had to stay so 
long because of the primary infection. In 11 patients a 
severe underlying disease was the cause. In the N/C group 
the corresponding numbers were 16 patients, six of them 
because of the primary infection, and in 10 patients, a 
severe underlying disease was the cause. The main prob- 
lem of prolonged hospitalization due to the infection were 
wound infections. Adverse reactions and/or side effects 
were minimal in both groups. One patient of the I/C group 
showed C. difficile with cytotoxin in the feces 1 week after 
operation. The patient had no clinical signs of pseudo- 
membraneous colitis. Two patients of the I/C group had 
an eosinophilia that resolved after the drug was discon- 
tinued, and one patient of the I/C group showed growth 
of Candida in the respiratory tract with an elevation of 
the serologic titer. In the N/C group, two patients had a 
. reversible and slight elevation of serum creatinine levels, 
and there was one patient with an eosinophilia. No pa- 
tients had a rash and there were no problems with phle- 
bitis, but many patients had a subclavian catheter inserted 
as part of the therapy of the intra-abdominal infection. 


Discussion 


Surgery is the primary treatment of intra-abdominal 
infections. Without proper surgery any antibiotic will be 
condemned to failure. This fact must be taken into con- 
sideration when antibiotics are studied in this field of in- 
fectious diseases. Solomkin et al. have discussed these 
problems in a recent review.'® In this study the same sur- 
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Fic. 1. Duration of hospital- 
ization for patients treated 
with I/C and patients treated 
with N/C. 


1 45 days į. 


O NETILMICIN/ CLINDAMYCIN 
(n=46) 
mean: 24,5 days 


gical principles and the same criteria for assessment have 
been used for both groups. 

Intra~abdominal infections are often caused by a mixed 
flora of gram-positive and gram-negative aerobic and an- 


aerobic bacteria. Therefore, an aminoglycoside in com- ` 


bination with an antianaerobic agent, such as clindamycin 
or metronidazole, has been used over many years as the 
standard regimen. Although the dosages of the aminogly- 
cosides have been adjusted to frequent monitoring of 
serum concentrations, the incidence of renal failure is re- 
ported to still be high.!'~!3 In our experience of more than 
100 patients treated with ‘aminoglycosides there was no 
renal toxicity. Thus it seemed desirable to look for safer 
drugs with a broad spectrum of activity that could even 
be given as a single agent. 

The success rate of about 81% in the I/C group is com- 
parable to the results reported elsewhere,''"'® but com- 
parison is difficult because of different patient population 
and infectious sites and different definitions of clinical 
outcome. The main difference between the I/C group and 
the N/C group was the number of wound infections, but 
not even this is statistically significant. 

An average duration of therapy of about 7 days seems 
to be appropriate. Longer terms of antibiotic treatment 
do not seem to yield better results in this type of infec- 
tion.'*!4!718 Tf clinical and laboratory signs of infection 
persist, and bowel function does not come to normal after 
1 week, the surgeon has to consider reoperation and/or 
change of the antibiotic agents. The decision to reoperate 
can be supported by pH measurements of drainage fluids, 
since such measurements cari serve as parameters of clin- 


ical outcome in intra-abdominal infections as Simmen et A, 


al. have shown.”!? 


Imipenem isa valuable alternative to the classical com- 
bination of an aminoglycoside plus clindamycin in the 
treatment of intra-abdominal infections for patients who 
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Management and Outcome of 


Retroperitoneal Abscesses 





J. THOMAS CREPPS, M.D. JOHN P. WELCH, M.D. 


Retroperitoneal space abscesses are unusual clinical problems 
encountered by general surgeons, internists, and surgical 
subspecialists. An insidious, occult illness marked by diagnostic 
delay, inadequate drainage, and considerable morbidity and 
mortality is common. Anatomic reviews detailing the complex 
extraperitoneal spaces have been published, but-less attention 
has been focused on diagnostic and drainage techniques useful 
to the practicing surgeon. In a retrospective review of 50 extra- 
peritoneal abscesses, attention was directed to clinical presen- 
tation, diagnosis, and therapy. On the average, 12.7 days were 
required to establish the diagnosis; 50% of patients suffered major 
complications. A strikingly high mortality was associated with 
positive blood cultures and persistent fever within 48 hours of 
drainage (75% and 71%, respectively). Computed tomography 
_ has greatly enhanced the diagnosis of extraperitoneal abscesses, 
and radiologic drainage in selected cases appears to be a useful 
initial approach. A simplified anatomic classification and treat- 
ment plan is proposed to facilitate comparison between clinical 
series. 


roperitoneum and/or pelvis are uncommonly 

encountered clinical entities. Unlike the intra- 
peritoneal region that is accessible to auscultation, per- 
cussion, and palpation, the retroperitoneal compartments 
are relatively “hidden” to the examiner. In addition, un- 
like the intraperitoneal tissues, those of the extraperito- 
neum may demonstrate little visible reaction to bacterial 
contamination. An insidious, occult, and prolonged illness 


| d 
E XTRAPERITONEAL ABSCESSES localized to the ret- 


usually ensues. Diagnostic delay and inadequate drainage . 


are common, resulting in prolonged sepsis and associated 
high morbidity and mortality. 

Altemeier and Alexander! described the extraperitoneal 
compartments above the pelvic brim. They divided the 
retroperitoneum into retrofascial and anterior and pos- 
terior divisions, the latter having divisions of lateral, an- 
terior, and posterior components. Stevenson and Ozeran? 
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expanded the description by subdividing the anatomy of 
the extraperitoneal pelvis into posterior, anterior, inferior, 


and superior spaces. More recent reviews by Meyers? and- 


Simons et al.* provide more complete. anatomic, func- 
tional, and radiologic descriptions. Although these reviews 
discuss the importance of prompt diagnosis and surgical 
drainage, the anatomic divisions are difficult to apply in 
practice. 

To clarify the clinicoanatomic analysis of these ab- 
scesses, we have developed a simplified classification con- 
sisting of five components: (1) perinephric, (2) upper ret- 
roperitoneal (i.e., above the pelvic brim), (3) pelvic, (4) 
combined upper retroperitoneal and pelvic, and (5) lo- 
calized musculoskeletal (¢.g., confined to the iliacus, psoas, 
or gluteus muscles) (Fig. 1). In this review of 50 cases of 
isolated extraperitoneal abscesses, an effort is made to 
identify factors affecting outcome. 


Patients and Methods 


The medical records of 50 patients seen at Hartford 
Hospital between 1971 and 1983 with the diagnoses of 
extraperitoneal abscesses of the posterior abdomen and 
pelvis confirmed at operation or autopsy were reviewed 
retrospectively. Patients with a concurrent intraperitoneal 
abscess were excluded. Twenty-four patients (48%) were 
men and 26 (52%) were women. Although 48% of patients 
were more than 60 years old, all ages were involved (Fig. 
2). Clinical data, with emphasis on abscess location, treat- 
ment, complications, and outcome, were analyzed. 


Results 


A majority of patients, 36 of 50 (72%), had conditions 
associated with depressed immune status (Table 1). 
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Fic. 1. Anatomic regions described in simplified classification. Anterior 
view (a) shows upper retroperitoneal and pelvic regions. From posterior 
view (b), perinephric and localized musculoskeletal collections are visible. 
Combined abscesses involve both the upper retroperitoneum and the 
pelvis. 


Symptoms typically included nonspecific, nonlocalized 
abdominal pain and variable gastrointestinal complaints 
and constitutional symptoms, such as chills, sweating, fe- 
ver, or malaise (Table 2). Five patients (10%) were asymp- 
tomatic. Patients with psoas abscesses complained of re- 


26 
24 


22 


# OF PATIENTS 
a o 


FIG. 2. Age distribution. 
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TABLE |. Associated Medical Ilinesses 


Medical Problem No. of Patients 
Diabetes mellitus 11 (22%) 
Alcoholism/cirrhosis 11 (22%) 
Malignancy (colorectal, cervical, 

bladder, leukemia) 8 (16%) 
Remote infection 6 (12%) 
Glucocorticoid intake 6 (12%) 
Chronic renal failure 3 (6%) 
Other 4 (8%) 

TABLE 2. Frequent Symptoms 
Symptom N 

Pain 31 (62%) 

Vomiting/altered bowel habits 17 (34%) 

Sweats/fever 16 (32%) 

Malaise 11 (22%) 

Chills 10 (20%) 

Weight loss 6 (12%) 


ferred pain to the hip, groin, or knee. The duration of 
these symptoms was greater than 1 week in 68%, and 
greater than | month in 16% (Fig. 3). One patient with a 
large presacral abscess complained of 10 months of pelvic 
and low back pain after an abdominoperineal resection. 

Physical examination revealed mild, localized tender- 
ness in 78%, and a suggestion of a mass in 38% (Table 3). 
Fever was present in 41 patients (82%); temperature was 
greater than 101 F in 33 patients. ` 

Laboratory studies were not helpful in establishing the 
diagnosis or in planning therapy. Despite a high incidence 
of renal disease, the urine sediment was unremarkable’ 
(Table 4). Two diabetic patients had diabetic ketoacidosis. 

Radiologic studies other than computed tomography 
relied heavily on indirect evidence of “mass effect.” Con- 
sequently, multiple tests were necessary to confirm the 


# OF PATIENTS 





Fic. 3, Symptom duration before hospitalization. 
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TABLE 3. Physical Findings 


Symptom N 
Fever 4! (82%) 
Tenderness 39 (78%) 

Abdominal 34 (68%) 

Rectal 5 (10%) 
Mass 19 (38%) 
Shock 3 (6%) 
Psoas sign 2 (4%) 


TABLE 4. Admission Laboratory Studies 


Laboratory Values % of Total 

White blood count 

<10,000/mm? 31 

10-20,000/mm? 47 

>20,000/mm?° 22 
Elevated erythrocyte sedimentation rate 24 
Urinalysis 

>10 WBC/high power field 16 
Hyperglycemia 10 


diagnosis and to delineate anatomy, extending the treat- 
ment delay. The sensitivity of various diagnostic tests in 
abscess detection is summarized in Table 5. 

The mean interval between admission and diagnosis 
was 12.7 days. Perinephric abscesses were diagnosed ear- 
lier, an average of 4.4 days after admission. Postoperative 
abscesses or abscesses related to the gastrointestinal tract 
were detected an average of 15.1 days after hospitalization. 
Nearly half the abscesses either followed renal disorders 
or occurred in the postoperative period (Table 6). 'Pan- 
creatitis was rarely implicated since concurrent intra-ab- 
dominal abscesses usually occurred with this disease. 

One or more major complications developed in 26 pa- 
tients (52%) (Table 7). The most frequent complication 
was pneumonia and respiratory failure, with an associated 
mortality rate of 80%. Following recurrent abscess and 


TABLE 5. Radiologic Studies 





No. of No. Sensitivity 
Tests Positive (%) 
CT scan 5 5 100 
Retrograde ureterogram 5 4 80 
Sinogram 14 11 78 
Gallium scan 10 7 70 
Ultrasonography 6 4 67 
Intravenous pyelogram 26 17 65 
Barum enema . 19 10 52 
Angiogram 6 3 50 
Upper gastrointestinal 
series 19 8 42 
Plain abdominal film : 46 12 26 
Chest x-ray 46 11 24 
Liver/spleen scan 10 I ' 10 
Bone scan 5 0 0 
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TABLE 6. Causes of Abscesses 


Renal disease 22 
Postoperative 22 
Idiopathic/remote infection 12 
Trauma 12 
Cancer 10 
Diverticulitis 8 
Crohn’s disease 8 
Pancreatitis 6 


TABLE 7. Complications and Mortality 


Associated 

Complication Incidence Mortality 
Pneumonia/respiratory failure 20% 80% 
Recurrent abscess 16% 13% 
Renal failure 12% 67% 
Cardiac 8% 715% 
Coloenteric fistula 6% 33% 


renal failure, there were 14 other major system compli- 
cations contributing to long-term morbidity and mortal- 
ity. Among the sequelae were deep venous thrombosis, 
upper gastrointestinal bleeding, small bowel obstruction, 
arterial thrombosis, and urinary tract infection (4% each); 
and brain abscess, empyema, osteomyelitis, acute chole- 
cystitis, hernia at drain site, splenic hemorrhage, and cen- 
tral venous pressure line sepsis (2% each). 

Positive blood cultures were found in 12 patients (24%); 
nine of these patients died (75%) in contrast to four of 38 
nonbacteremic patients (p < 0.001, Fisher’s exact test). 
A variety of organisms were cultured. Escherichia coli 
and Bacteroides sp. were most frequently present, but 14 
different organisms were found. Fifty-seven per cent of 
these cultures were monomicrobic (Table 8). 

In patients with preoperative fever, the number of days 
required to defervesce postdrainage was a significant 
prognostic indicator. Those patients whose temperature 
fell below 100 F in less than 3 days had an 89% survival 
rate. Those who remained febrile for more than 4 days 
postdrainage had a 71% mortality rate (p < 0.05). Patients 


TABLE 8. Micro-organisms and Mortality* 


Patients with Positive Blood Cultures 





Organism Blood Wound Urine 
E. coli 5 (100%) 17 (29%) 10 (40%) 
Bacteroides 3 (100%) 7 (41%) 0 
Staphylococcus aureus 1 (0%) 8 (0%) 1 (0%) 
Peptostreptococcus 1 (0%) 5 (20%) 0 
Enterococcus 1 (100%) 3 (33%) 0 
Enterobacter 1 (0%) 2 (0%) 0 





* Mortality rates in parentheses. 
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TABLE 9. Anatomic Locations of Abscesses 

% 
Perinephric 26 
Upper retroperiteneum 20 
Pelvic 12 
Combined upper retroperitoneum and pelvic 40 
Localized musculoskeletal 2 


who did not defervesce had inadequate dependent drain- 
age and death from persistent sepsis. 

The anatomic locations of abscesses by percentage are 
summarized in Table 9 (see Fig. 1). No perinephric abscess 
invaded any of the other spaces, being confined by Ger- 
ota’s fascia in every case. 

Treatment was usually operative in conjunction with 
intravenous antibiotic therapy. The retroperitoneal ap- 
proach (flank incision) and the pelvic approach (presacral 
incision) were more effective than the transperitoneal 
route (p < 0.001) (Table 10). Nonoperative therapy was 
used in four instances; it was successful twice because of 
spontaneous, dependent drainage. The remaining patients 
were not considered surgical candidates. 

The mortality rate was 26%. Eighty-five per cent of the 
deaths occurred in the hospital during the first admission, 
whereas 15% of the patients who died were readmitted 


_ with recurrent sepsis. 


Discussion 


Infections of the retroperitoneal space have troubled 
physicians in all disciplines for decades, as witnessed by 
long delays in diagnosis (12.7 days in this report) and a 
high mortality rate varying from 22-46%, 26% in this 
series. The retroperitoneum is a potential space with 
clearly defined boundaries: between the peritoneum and 
transversalis fascia lining the posterior abdominal cavity, 
extending laterally to the edges of the quadratus lum- 
borum muscles, the diaphragms superiorly, and the pelvis 
inferiorly. !? While abscesses of renal origin as a rule were 
confined to Gerota’s fascia in this series, others were large, 
containing up to 2000 ccs, and most surgeons could 
not define anatomically discrete compartments contain- 
ing pus. 


TABLE 10. Therapeutic Approaches 





No. of 
Patients Successful* 
Operative 46 (92%) 
Retroperitoneal drainage 28 (56%) 85% 
Transperitoneal drainage 16 (32%) 33% 
Pelvic (presacral) drainage 6 (12%) 100% 
Nonoperative 4 (8%) 50% 





* Patients survived and required no further operations. 
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Fic. 4. A retroperitoneal flank incision is used for perinephric, muscu- 
loskeletal, and upper retroperitoneal infections. 


Transperitoneal drainage should be carefully avoided 
if possible. In our experience, this approach was associated 
with a 67% failure rate (i.e., mortality or recurrent abscess). 
Perinephric and upper retroperitoneal abscesses are 
drained definitively via extraperitoneal flank incisions 
(Fig. 4). We noted only a 15% failure rate in 28 such cases 
and no failures after pelvic abscess drainage between the 
anus and coccyx (Fig. 5). As pointed out by Maull, “pus 
obeys the law of gravity.” Clinical evidence of effective 
drainage is quickly confirmed by defervescence in less than 
48 hours. 

The retroperitoneum can be seeded by infections in- 
volving numerous organs. The kidneys, ureters, pancreas, 
abdominal aorta, and inferior vena cava are wholly con- 
tained in the retroperitoneum. The ascending colon, de- 
scending colon, and duodenum are contiguous with it. 
The bladder, uterus, and rectum are located in the pelvic 
extraperitoneal space. Known causes of isolated retro- 
peritoneal abscess include osteomyelitis,’ seeding of post- 
traumatic pelvic hematomas,’ postradiation,’ perforated 
appendicitis,!°!* toothpick perforations,'*!* perforated 
colon carcinoma,!*!® diverticulitis,” Crohn’s disease, !8-7 
cryptogenic and iatrogenic factors,” 7" acute cholecysti- 
tis, and pancreatitis.” The most common causes of 
isolated retroperitoneal abscess in this series were renal 
disease and postoperative infections. Of note was the ab- 
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Fic. 5. Pelvic abscesses are drained dependently between the anus and 
coccyx. 
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Fic. 6. CT scan clearly defines retroperitoneal abscess (arrow) from 
Crohn’s disease that tracked down the psoas muscle into the groin. 


sence of any cases of tuberculous abscess (formerly a fre- 
quent cause),’*! and the rarity of psoas abscesses, which 
are often secondary to retroperitoneal pathology or bony 
infection.*?-78 

Over half of the patients were more than fifty years of 
age. Not surprisingly, associated conditions rendering 
them more susceptible to infection were common. Dia- 
betes mellitus, alcohol abuse, malignancy, and glucocor- 
ticoid intake served to mask the infections by impairing 
host response. A baseline debilitated state coupled with 
extensive infection predisposed to a high rate of abscess- 
related complications, 52% in our series. 


The relatively inaccessible location of the retroperito- 


neal space does not readily lend itself to physical exami- 
nation. Laboratory studies are of little value in specifying 
the diagnosis. Radiologic studies have always been the 
cornerstone of diagnosis of extraperitoneal infection. 
“Positive studies” have traditionally relied on indirect ev- 
idence of neighboring inflammation or mass effect, with 
a very low sensitivity. The introduction of computed to- 
mography has greatly improved diagnostic accuracy. 
Computed tomography is particularly useful for evalua- 
tion of the retrofascial musculature? and the perirenal 
compartments.” Some pitfalls of computed tomogra- 
phy, however, have been recognized.* In our series, five 
patients had computed tomography and the diagnosis was 
established 100% of the time (Fig. 6). 

Precise anatomic delineation is useful in directly as- 
sessing the extent of infection and in planning a surgical 
approach. All abscess loculations must be broken up and 


the limits of the abscess defined. In addition, recent reports 
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in the radiologic literature describing pigtail catheter 
drainage of intra-abdominal abscesses, some of which have 
been retroperitoneal, have demonstrated success rates of 
over 90% in selected cases.*°*? We have a limited, but 
positive, experience with this technique. If the abscess 1s 
unilocular, relatively free of particulate matter, and safely 
approachable, pigtail drainage is attempted as an initial 
therapeutic maneuver. Surgical drainage can always be 
instituted later if prompt defervescence does not occur. 

Isolated infections of the extraperitoneal space are often 
occult and unsuspected for days after hospital admission. 
More efficient diagnosis and, therefore, more prompt sur- 
gical drainage afforded by computed tomography should 
lower the associated high morbidity and mortality in 
coming years. Successful treatment requires dependent 
drainage that does not contaminate the retroperitoneal 
space. This is best accomplished by a flank approach in 
the case of upper retroperitoneal and perirenal infections 
and by a presacral approach for pelvic infections. 
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The Effect of Stress Level, Amino Acid Formula, 
and Nitrogen Dose on Nitrogen Retention in 
Traumatic and Septic Stress 





FRANK CERRA, M.D.* 
GEORGE BLACKBURN, M.D., PH.D.T 


Eighty-seven patients were entered into a randomized, prospec- 
tive, double-blind, six-center study to evaluate the effect of amino 
acid loading and a formula that was branched chain enriched 
(50%) on nitrogen retention in metabolic stress. The patients 
had varying levels of metabolic stress (0-3) after major surgery, 
polytrauma, or surgical sepsis. The study was isocaloric and 
isonitrogenous and lasted for 7 days. The patients received either 
a standard amino acid formula (SAA) (Travasol®) or a 50% 
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branched chain enriched formula that was equimolar, leucine, - 


isoleucine, and valine (MAA) (Travasol + Branchamin® con- 
centrate) at a dose of 1.0-2.0 g/kg/day in a fixed ratio with 114 
glucose calories per gram of nitrogen administered. The nitrogen 
retention was proportionate to the nitrogen (and, therefore, ca- 
loric) load in both groups. The MAA group, however, had better 
nitrogen retention, reached nitrogen equilibrium ata lower dose 
of amino acids, and had less urinary nitrogen excretion per gram 
of nitrogen administered. Since the groups were isonitrogenous 
and the calorie to nitrogen ratios were fixed, it appears that 
nitrogen equilibrium in surgical stress is proportionate to the 
amino acid load over a range of 0.05-0.4 g/kg/day of nitrogen; 
and that MAA are more efficient at inducing nitrogen retention 
and a reduction in urea excretion. These effects on nitrogen re- 
tention were more significant at level 2 stress or greater. At 
these higher stress levels, a dose of 2 + 0.2 g/kg/day of MAA 


seemed most efficient in promoting nitrogen retention. 
| sepsis is in part characterized by reduced total 

body protein synthesis, increased protein catab- 
olism, increased hepatic protein synthesis, and increased 
use of amino acids as oxidative fuels.!-° The unsupported 
nitrogen equilibrium is negative, with the degree of neg- 


ative nitrogen balance proportionate to the degree of met- 
abolic stress.27;7-!>!!-!3 Exogenous amino acids can reduce 
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* University of Minnesota, SUNY at Buffalo. 

t Harvard University. 

t Washington University, St. Louis, MO. 

§ Case Western Reserve. 

T University of Tennessee. 

Reprint requests and correspondence: Frank B. Cerra, M.D., Depart- 
ment of Surgery, University of Minnesota, Box 42, University Hospitals, 
_ Minneapolis, MN 55455. 
Submitted for publication: September 29, 1986. 


282 


KEVIN MULLEN, M.D.§ 
WAYNE LUTHER, M.D.{ 


From the University of Minnesota, Minneapolis, Minnesota, 
SUNY, Buffalo, New York, Harvard University, Cambridge, 
Massachusetts, Case Western Reserve, Cleveland, Ohio, 
Washington University, St. Louis, Missouri, and the 
University of Tennessee 


this negative balance and can achieve nitrogen equilib- 
rium. This seems to primarily occur by an increase in 
total body protein synthesis rather than by a reduction in 
protein catabolism.®?!2-'> Whether this is an effect of cal- 
ories or amino acids, however, has been difficult to assess. 

A number of studies have suggested that there are dif- 
ferential requirements for amino acids between organs | 
and differential utilization of amino acids within a given 
organ.**!2:16 For example, skeletal muscle under condi- 
tions of metabolic stress seems to have an increased de- 
mand for branched chain amino acids and seems to pri- 
marily use them as carbon sources of oxidative energy 
production; liver demonstrates a reduced capacity to clear 
the aromatic amino acids and extracts the branched chain 
amino acids in accord with the need for protein synthesis. 
Amino acid formulas designed to meet these needs have 
been shown in some clinical studies to improve nitrogen 
retention relative to standard formulas; the effect seemed 
proportionate to the dose.!?!7-9 

Given these observations, a double-blind, randomized, 
prospective, multicenter Clinical study was undertaken in 
surgical stress to try and determine: (1) whether a modified 
amino: acid formula improves nitrogen retention under 
conditions of surgical stress; (2) if this nitrogen retention 
is proportionate to the amino acid load and independent 
of the caloric load; and (3) if the degree of metabolic stress 
effects the response to the modified amino acids. | 


Materials and Methods 


The model chosen was a double-blind, randomized, 
prospective, multicenter clinical trial in patients imme- 
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diately after surgical stress who required intravenous nu- 
tritional support as part of their treatment regimen. A 
fixed calorie-to-nitrogen formula was used with glucose 
as the calorie source; no fat was given during the 7-day 
study. The nitrogen load was targeted at 1.0-2.0 g/kg/day 
and given as either a standard amino acid (SAA) formula 
(Travasol®) or as a modified amino acid (MAA) formula 
(Travasol + Branchamin®) with a randomization scheme 
designed to enter two MAA patients for each SAA patient. 
If there was to be a difference in nitrogen retention be- 
tween the two formulas, it should be an expression of the 
formula type, as the calorie/nitrogen ratio was fixed; i.e., 
although more calories will be given as the nitrogen load 
increases, it will occur in a fixed ratio so that differences 
between the two amino acid formulas should reflect an 
amino acid effect. All patients were entered by written 
informed consent after the protocol was approved by the 
human investigation committee of each participating in- 
stitution. 

Six surgical intensive care units at six University Centers 
participated in the study (Table 1). The entrance criteria 
were: surgical patients within 24 hours of major general 
surgery, polytrauma, or sepsis requiring surgical interven- 
tion; entered within 24 hours of resusitation; well nour- 
ished or minimally malnourished by clinical exam, al- 


bumin 2.5-3.5 g/dL and an absolute lymphocyte count. 


over 1000/uL; in whom nutrition support was part of the 
therapeutic plan for at least 7 days; and serum creatinine 
clearance within normal range or creatinine clearance over 
20-25 mL/min. Exclusion criteria included: not meeting 
the entrance criteria; known cirrhosis, pancreatitis, or in- 
sulin-dependent diabetes; and the presence of steroids, 
insulin, chemotherapy, or radiation therapy. 

The patients were randomized in a double-blind fashion 
to receive either a balanced SAA formula (Travasol, 18% 
branched chain) or the MAA formula. The MAA formula 
consisted of Travasol to which Branchamin was added. 
Branchamin is a branched chain concentrate consisting 
of equimolar amounts of leucine, isoleucine, and valine. 
When combined, the solution is 50% branched chain. Ta- 
ble 2 summarizes the two formulas. Glucose was used as 
the carbohydrate source in a fixed ratio of 114 glucose 
calories/g nitrogen. Thus, each liter of solution (SAA or 
MAA) consisted of 17.5% glucose in 5.1% amino acids. 
For each solution, 6 g of amino acid provided 1 g of amino 
acid nitrogen. Vitamins, minerals, and trace elements were 
given daily; salts were added as needed to maintain elec- 
trolyte balance. No fat source was given during the 7-day 
study. Other fluids (nonglucose) were given as needed; 
other therapy (including blood products) was provided as 
clinically indicated. 

The following studies were done on Day 0 before start- 
ing nutrition and then on Days 3-4 and Days 6-7 of nu- 
trition therapy: 24-hour urine collection for total urea and 
total nitrogen and creatinine excretion; complete blood 
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TABLE 1. Patient Entry by Study Site 
Site Control* 


University of Minnesota, St. Paul 
Ramsey Medical Center 9 7 


State University of New York at Buffalo 7 15 
University of Tennessee 2 4 
Harvard University, New pean 

Deaconess Hospital 6 12 
George Washington University 3 8 
Case Western Reserve 7 7 


Total 34 53 


* Control = Travasol amino acids. 
t MAA = Travasol + Branchamin. 


count, protime, serum glutamyl oxaloacetic transaminase, 
alkaline phosphatase, total bilirubin, blood urea nitrogen, 
creatinine, calcium, phosphorous, partial thromboplastin 
time, platelet count, albumin, glucose, and ans amino 
acids (venous or arterial). 

The data were analyzed by analysis of variance using 
standard t-test with p < 0.05 as the significance threshold. 
When comparing regression lines, the Z-score was used 
as the indicator of significance. 


Results 


Group Analysis — 


The study sites and the number of patients entered are 
summarized in Table 1. No one center skewed the-data. 
The types of patients are listed in Table 3. There were no 
significant differences between the treatment groups. The 


TABLE 2. Solution Composition 


Branchamin 5.1%* 


Travasol 5.1% (with Travasol) 


(mg/100 mL) (mg/100 mL) 
Essentials 
Isoleucine 306 743 
Leucine 372 789 
Lysine 296 203 
Methionine 204 140 
Phenylalanine 286 196 
Threonine 214 147 
Tryptophan 92 63 
Valine 296 736 
Nonessentials 
Alanine’ 1056 725 
Arginine 587 403 
Histidine 245 . 168 
Proline 347 238 
Serine 255 175 
Tyrosine 20 14 
Glycine 525 361 
Cystine — — 
Asparagine — — 


Glutamic acid — — 


* Branchamin 5.1% (with Travasol) + Branchamin 4% (400 mL) 
+ Travasol 10% (350 mL) 
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TABLE 3. Case Distribution 
Type % Type 


Elective surgery total 35 Gastrectomy, esophagectomy 


‘Control 42 Pseudocyst, major vascular 
MAA 58 Common duct exploration, small 
. l bowel resection 
Trauma 17 Major polytrauma, burns 
Control 22 
MAA 78 
Sepsis 48 Diverticulitis, bowel infarction 
Control 42 Colon perforation, penetrating 
MAA 58 Trauma, pneumonia, cholangitis 
Sex 
Control 
Male 50 
Female 50 
MAA 
Male 75 
Female 25 
Age (years) 
Control - 50+ 14 
MAA 59+15 


entrance data are summarized in Tables 4 and 5. The 
patients were well nourished or minimally malnourished. 

There were no differences in the amount of calories or 
nitrogen administered between SAA or MAA on any study 
day. Renal function was stable throughout the 7-day study. 
The urine creatinine excretion was consistent with rea- 
sonable urine collection technique. The nitrogen balance 
is presented in Figure 1. The nitrogen retention achieved 
significance by Days 3—4 of the studylin MAA and re- 
mained as such on Days 6-7. 

Although there were no differences in the amount of 
nitrogen given on any study day between SAA and MAA, 
there was some variance in the amount of nitrogen given 
on any given day in both MAA and SAA. This variance 
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was not different between MAA and SAA and ranged 
from 0.05-0. 40 g/kg/day of nitrogen. As the study was 
designed to evaluate the effect of nutrition input (SAA or 
MAA), Figure 1 was then recalculated using those patients 
who received over 0.1 g/kg/day of nitrogen; the same sig- 
nificance was obtained with an increased level of nitrogen 
retention. In an effort to further evaluate the relationship 
between nitrogen retained and nitrogen given and because 
of the variance in dosing, the nitrogen given was converted 
to g/kg/day and replotted. Figure 2 presents nitrogen bal- 
ance as a function of the dose of amino acids given. There 
is a significant i increase in nitrogen accrual in MAA. Ni- 
trogen equilibrium is achieved at 0.2 g/ke/day of nitrogen 
in SAA and 0.14 g/kg/day of nitrogen in MAA. 

When the nitrogen excretion is approached in the same 


` manner, the MAA group demonstrates less total nitrogen 


excretion per gram of nitrogen administered than does 
the SAA group (Fig. 3). When a cost analysis was done 
using current costs for products at the University of Min- 
nesota, it was $2.03 per gram of SAA given and $1.63 per 
gram of MAA given to achieve nitrogen equilibrium. 
The plasma amino acids demonstrated elevations of 
the branched chain amino acids in MAA. The alkaline 
phosphatase and total bilirubin tended to rise in both SAA 
and MAA. The trend was for less rise in MAA, but it did 
not reach statistical significance between SAA and MAA. 


Stress Level Analysis 


Stress level was judged by the amount of anne ex- 
cretion in the urine in the 24-hour urine collection done 
before initiating nutritional support and within 24 hours 
of injury. Level 0 had 0-5 g total nitrogen/day; level 1, 
5-10; level 2, 10-15; and level 3, over 15 g/day.'? The 
percent distribution is presented in Table 6. The corre- 
lation between the clinical setting of stress (postoperative 
general surgery, polytrauma, sepsis) and the amount of 


TABLE 4. Chemistry Summary* 


| * Mean + SD. 


12.3 +8.2 


SAA 
Day: Base Mid 
Albumin (g/dL) 3.1 +0.7 2.9 +0.7 
Total protein (g/dL) 5.31.3 5.7 +0.7 
Glucose (mg/dL) 158 + 56 194 + 72 
Total bilirubin (mg/dL) 1942.2 L4+1.5 
AST (U) 106 + 68 150 + 107 
SGOT (U) 79 + 104 48 + 39 
LDH (U) 350 + 172 313 + 152 
Alk Phos (U) 106 +68 150 + 107 
Protime (sec) 12.143.0 95+4.4 
PTT (sec) 3937 4 17.2 27+ 15.5 
- Plateléts (X10?/pL) 206 + 156 226 + 152 
Hemoglobin (g/dL) 113225 119+ 1.5 
White count (*103/zL) 13.4479 13.1+5.6 
% Lymphocytes (%) 12.2+6.3 


MAA 
End Day: Base Mid End 

3.1 +0.6 2.8 +0.6 2.8 + 0.6 2.9+0.7 
5.9+0.6 49+0.7 5.3409 5941.0 
171 +60 161481 199 +85 148 +69 
2.9+ 3.0 1.91.7 1.8+2.1 2.2+2.8 
182+ 121 102 + 68 127+ 59 179 + 83 

65+53 71 + 104 58 +53 57 +32 
336 + 141 378 + 209 353 +124 339 + 137 
182 +121 102 +68 127+59 179 +83 
9.94.7 11.6+4.3 7646.0 7446.0 
29.9 +23 30 + 12 21.8+17.8 19.3 + 16.3 
225 + 165 169 + 148 175 + 169 200 + 209 
11.341.1 10.6 + 3.4 11.3+0.7 11.5£1.1 
13.8 +6.6 12.6 +13 18.1 +20.1 | 24.8 + 35.6 
14.6 + 4.6 


12.8 + 12.7 | 


11.347.2 


11.1£7.5 


ch 
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TABLE 5. Nitrogen Summary* 


SAA 
Day: Base Mid 

In 

Nitrogen (g/day) 1.7+3.8 7.1+6.1 

Nitrogen (g/kg/day) 0.05 + 0.07 0.07 + 0.06 
Urine 

Urea (g/day) 8.3+3.2 9.4446 

Total N (g/day) 8.8 + 4.6 9.55.3 

Creatinine (g/day) 1.2 +40.6 0.97 +0.5 

Balance (g/day) —7.8 +44.9 -1.7 +44.9 
Blood 

BUN (mg/dL) 22 + 13 17+ 10 

Creatinine (mg/dL) L4+1.1 1.0+0.3 
Plasma 

Glutamine (uM/L) 269 + 180 161+ 193 

Leucine (uM/L) 80 + 34 55+49 

Isoleucine (uM/L) 39 + 24 37 + 36 

Valine (uM/L) 175+65 136+ 121 

Phenylalanine (aM/L) 76 + 38 63459 

Tyrosine (M/L) 46 +22 24 +24 

Methionine (uM/L) 20+ 10 20 + 18 

* Mean + SD. 


metabolic stress present as judged from the Day 0 urinary 
nitrogen excretion had r = 0.5. 

- Analysis of variance was then performed at each stress 
level; the data is summarized in Table 7. In level 0 and |! 
stress, there was no significant difference i in the rate of 
nitrogen retention between MAA and SAA. There was 
greater retention per gram of nitrogen administered in 
level 2 and 3 stress with the MAA. 

Since the theory would predict that the nitrogen reten- 
tion effect should be proportionate to the dégree of met- 
abolic stress, the slope of the SAA and MAA groups at 
each stress leyel was analyzed and is shown in Figure 4. 






6 

5 

4 ss 
POSITIVE 3 rd 

2 + 
GM/DAY 0 SAA 

A SAA 
NEGATIVE 

6 * P<0.05 p ALL PATIENTS 


#* P<O.01 
0.16M N /KG/DAY 


ooa 


DAY O MID END - 
DAY OF STUDY 


FIG. 1. The nitrogen balance before study initiation and then at midstudy 
(days 3-4) and at the end of the study (days 6-7). The dark, wide line 
represents all patients in either the control (SAA) or MAA group. As 
some patients did not reach their target dose, only those patients receiving 
at least 0.1 g/kg/day of nitrogen are plotted in the lighter, thinner line. 
In either case, there was better nitrogen retention in the MAA group. 
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MAA 
End Day: Base Mid End 
8.4+5.5 11423 8.6+ 5.1 9.1 +5.2 
0.14 + 0.09 0.01 + 0.03 0.15 + 0.06 0.16+0.13 
7.9442 10.2+11.8 9444.5 7.9+4.0 
9.8 + 4.3 10.34 7.8 9.53.5 98 +353 
0.8 + 0.4 1.0 +0.5 L.1£0.5 1.00.5 
SRILA -20 +72 1445.47 1844.87 
24 + 20 19+ 15 23+ 18 rA eure PY 
Lit l4 1.2+0.6 0.9 + 1.2 1442.7 
12] + 168 235 + 189 163 + 184 205 + 189 
73 + 68 93+ 51 110+ 91F 140 + 130T 
49 + 48 45 + 32 85 + 75 113 + 1227 
167 + 148 1914117 286 + 2844 340 +277} 
‘70 +67 77465 S85] 67 +50 
34 + 28 47 +23 23 +22 33427 
27 +25 19411 iS+14 23417 
t p<0.05. | 


The nitrogen retention effect of SAA and MAA loading 
is proportionate to the amount of metabolic respcnse 
present, with a major effect at level 2 or greater. 


Discussion 


In the presence of significant metabolic stress and the 
absence of the organ failure syndrome, the influence of 
the type of amino acid formula administered on nitrogen 
retention was assessed using a 7-day randomized, double- 
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Fic. 2. Nitrogen balance versus nitrogen load. Nitrogen balance (reten- 
tion) is affected by the nitrogen load administered. The Z statistic indicates 
that there is greater nitrogen retention per g nitrogen/kg input with the 
MAA. The nonprotein calorie to nitrogen ratio is constant in both groups 
throughout the study; this difference in nitrogen retention effect must 
reflect an effect of the amino acid formula. 
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Fic. 3. Nitrogen excretion versus nitrogen input. The study was isoni- 
trogenous. Since there was greater nitrogen retention in MAA, the ex- 
pectation would be for less nitrogen excretion per g nitrogen input/kg. 
This was the effect observed. 85 + 5% of the total nitrogen excreted was 
as urea. The implication is one of a relative reduction in ureagenesis 
during MAA infusion. 


blind, prospective, multicenter study design. Improved 
nitrogen retention was abserved in the MAA group. As 
the calorie/nitrogen ratio was fixed, the improved nitrogen 
retention was probably an influence of the amino acid 
formula. The effect was also dose dependent, with nitrogen 
equilibrium reached at a lower level of MAA administra- 
tion than SAA. The effect was also dependent on the 
amount of existing metabolic stress with the major effect 
at level 2 or greater. 

The variance in amino acid dosing is a clinical problem 
and is probably present in many studies. Given the dose- 
dependency observed in the nitrogen retention, the dosing 
variance may help to explain why MAA support has not 
been found to be uniformly beneficial in surgical stress. 
More recent studies, however, have also observed im- 
proved nitrogen retention with MAA.'’~!? The dose-de- 
pendency would also seem to imply a drug effect.'’ Per- 
haps the concepts of pharmacokinetics and pharmaco- 
dynamics would be well applied to metabolic studies. 

The dose-dependency of nitrogen retention has been 
previously observed." The precise origin of this phenom- 
enon is unclear. Perhaps it is ‘related to the increased ca- 
tabolism present in surgical stress. Since exogenous amino 
acids can stimulate total body protein synthesis®®*:!!-!> 
and since the degree of catabolism is dependent on the 
degree of stress, "741413 perhaps a larger dose of amino 


TABLE 6. Patient Distribution by Stress Level 


Urinary Nitrogen % 
on Day 0 Stress 
(g/day) Level Control MAA 
0-5 0 14 14 
5-10 1 55 45 
10-15 2 23 21 


Over 15 3 8 10 
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TABLE 7. Relationship of Nitrogen Balance to Stress Level 
ang Nitrogen Dose Given 


p-Value 


Coefficient of for - 
Stress Level Intercept 8-Coefficient Determination Regression 
0 
Control —6.8 43.3 0.14 0.13 
MAA —3.0 36.6 0.64 0.01 
1 
Control —-7.6 35.1 0.59 <0.00! 
MAA —5.9 44.5 0.47 <0.001 
2 
Control ~—12.7 §5.2 0.91 <0.00! 
MAA —13.2 38.9* 0.68 <0.001 
3 
Control —12.2 36.5 0.74 0.06 , 
MAA <0.001 


—22.5 165* 0.77 


* p< 0.05 MAA versus control. 


acids is necessary to achieve equivalency with the rate of 
catabolism. Another observation is that there is an in- 
creased use of amino acids as oxidative fuels in surgical 
stress.*7-!° The attainment of nitrogen equilibrium might 
require this need also being met. Thus, the demand for 
amino acids seems increased both by the demands for 
protein synthesis and energy production. These needs 


would require increased dosing to achieve equilibrium. ` ` 


The level of metabolic stress also influenced the nitro- 
gen retention effect. The theory would indicate-greater 
demand for amino acids, particularly the branched chains, 
as the level of metabolic stress increases in order to meet 
the increasing demands for protein synthesis and amino 
acid-derived energy production. The data demonstrated 
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Fic. 4. Effect of stress level on nitrogen retention. The slope of each 
dose-response curve at each stress level is plotted. The rate of nitrogen 
accretion is proportionate to the amount of metabolic stress. The major 
separation between MAA and SAA occurs at level 2 stress or greater. 
The MAA are more efficient amino acid sources at the higher levels of 
metabolic stress. 
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an improved metabolic effect of the MAA at the higher 
levels of stress when adequate doses of MAA are given. 

Thus, two factors seem important in the MAA effect 
on nitrogen retention: the amount of metabolic stress and 
the dose administered. All patients were within 24 hours 
of injury. Of note is the poor correlation between clinical 
setting and the degree of metabolic stress observed. The 
optimum dose of amino acids at level 2 stress or greater 
seems to be 2 + 0.2 g/kg/day. 

No effect was observed on albumin by either MAA or 
SAA. In part, this may be related to the long turnover of 
albumin. In the presence of metabolic stress, however, 
mediators like Interleukin I seem to stimulate hepatic 
“acute phase protein production while decreasing the pro- 
duction of the nutritional sensitive proteins such as al- 
bumin.”°?! In other double-blind, randomized, prospec- 
tive studies, MAA were shown to stimulate the production 
of transferrin and retinol-binding protein, at least as as- 
sessed by changes in serum concentration.'*? This stim- 
ulation of the hepatic nutrition-sensitive proteins has also 
been correlated with improved survivability.!° Since only 
albumin was measured and there were no deaths in this 
acute study of 7 days, these later findings could not be 
assessed. | 

It is difficult to distinguish from this study what com- 
ponent of the MAA is responsible for the effect. Previous 
experimental work would implicate the branched chain 
amino acids, particularly leucine. As the composition of 
the nonbranched chain amino acids was also changed, 
the correlations would also hold for that variable in this 
study. In a study comparing leucine heavy and valine 
heavy MAA in surgical stress, however, only the leucine 
heavy formula had the predominant effect.'” 

Nitrogen retention, then, seems to be a function of the 
degree of metabolic stress present, the dose of amino acids 
given, and the type of amino acid formula. The amount 
of metabolic'stress present is poorly predicted from the 
clinical setting. The MAA effect on nitrogen retention 
appears to require moderate to high level stress (over level 
2) and a dose 2 + 0.2 g/kg/day for maximum results. In 
this context, the MAA were also cheaper to give per gram 
of amino acid necessary to achieve nitrogen equilibrium 
during metabolic stress. 
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Whole Body Protein Kinetics in 


Severely Septic Patients 


The Response to Glucose Infusion and Total Parenteral Nutrition 





JAMES H. F. SHAW, M.D., F.R.A.C.S.* 


Rates of whole body protein synthesis and catabolism in normal 
volunteers and in a group of severely septic patients were iso- 
topically determined. In addition, the effect in the patients of 
either glucose infusion or total parenteral nutrition (TPN) on 
protein dynamics was assessed. The basal rate of net protein 
catabolism (NPC) was significantly higher in the septic patients 
than in the volunteers (p <'0 .05). The values obtained in the 
yolunteers and patients were 1.44 + 0.18 and 2.20 + 0.10 g/kg/ 
day, respectively. This increase in NPC was primarily due to a 
major increase in whole body catabolism that was partially 
counteracted by a modest increase in protein synthesis. When 
the patients were infused with glucose (4 mg/kg/min), NPC de- 
creased significantly (p < 0. 001) to 1.96 + 0.08 g/kg/day, and 
during TPN the value was significantly lower again (p < 0.04) 
(0.63 + 0.28 g/kg/day). In each instance the conservation of 
host tissue was due to an increase in protein synthesis: the ac- 
celerated rate of whole body protein catabolism continued irre- 
spective of the nutritional status. The following conclusions were 
reached from these data: (1) severely ill septic patients have an 
accelerated rate of NPC compared with normal volunteers, and 
this i is primarily due to a large increase in whole body protein 
catabolism; (2) TPN is an effective means of conserving host 
tissue in severely septic patients via the promotion of whole body 
protein synthesis; (3) despite the beneficial effect of TPN in 
these patients, whole body protein catabolism continues unabated, 
and as a result, protein losses still occur at approximately one 
fourth the rate seen in the absence of TPN; and (4) there is no 
obvious advantage i in terms of protein-sparing when protein is 
provided in amounts exceeding 1.5 g/kg/day. 


following mild or moderate stress have been 
largely resolved; e.g., patients recovering. from 
elective orthopedic surgery! or reconstructive surgery’ 


T" ALTERATIONS IN protein kinetics that occur 
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generally display a decrease in whole body protein syn- 
thesis and no alteration in whole body catabolism. In se- 
verely ill septic patients the alterations in protein kinetics 
have not been so clearly defined. Although it is clear that 
these individuals have an enhanced rate of net protein 
breakdown,, the alterations in whole body protein syn- 
thesis and catabolism that bring about this net effect have 
not been precisely defined.*” | 

The merits of nutritional support in these critically ill 
patients have also not been clarified. Although in a general 


sense total parenteral nutrition (TPN) is believed to be 


useful as a means of limiting nitrogen loss in these pa- 
tients® it is not clear as to just how effectively TPN can 
impact on the massive loss of host tissue that is seen in 
sepsis, and the optimal rate at which nitrogen should be 
administered in those patients has not been defined. 
Nonstressed malnourished patients generally respond 
favorably to TPN, and a number of reports have shown 
that a short course of nutritional support in these indi- 
viduals frequently results in repletion of lost protein.’ 
Unfortunately, the efficacy of TPN as a means of either 
promoting protein synthesis or decreasing protein catab- 


olism in severely ill septic patients has not been estab- 


lished. Wolfe et al. found that severely burned patients 


had increased rates of whole body protein catabolism in , 


association with a minor increase in protein synthesis. In 
these traumatized patients, TPN had no impact on the 
high rate of protein breakdown, but whole body protein 
synthesis increased significantly, the result being a signif- 
icant improvement in the rate of net protein catabolism.® 

These studies also indicated that in trauma patients the 
provision of protein at rates in excess of 1.5 g/kg/day did 


4 
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not appear to be warranted. In both traumatized and septic 
patients, Streat et al,?'° using body composition analysis, 
found that despite the provision of a nutritional intake 
in excess of measured metabolic requirement in associ- 
ation with a high nitrogen intake, these patients still lost 
massive amounts of protein. 

Because of these uncertainties concerning the kinetics 
of the altered protein metabolism seen in sepsis and the 
efficacy of TPN in these patients to conserve host tissue, 
we have performed a series of studies to isotopically de- 
termine rates of whole body protein synthesis and catab- 
olism in normal volunteers and severely septic patients. 
In these patients, we also determined: (1) the response to 
glucose infusion and TPN, and (2) the effect of three dif- 
ferent rates of protein intake on the rate of net protein 
catabolism. 


Materials and Methods 


The study was approved by the institutional review 
board at Auckland Hospital and by the New Zealand Na- 


tional Radiation Laboratory. Informed consent was ob- , 


tained in each patient. Radioisotopes were not used in 
the volunteers, and the National Radiation Laboratory 
considered the dose of radiation used i in the patients to 
be low and acceptable. 


Volunteers 


Nine volunteers participated in the study. All were 
moderately fit and none had recently lost weight. All were 
male and ranged in age from 21-37 years. None had ev- 
idence of any active disease process. i 


Patients 


A total of 22 patients were studied. In all patients sepsis 
was diagnosed in accord with what we have described 
previously, and severe sepsis was defined as sepsis with 
associated organ-system dysfunction."! In most patients, 
abscesses had been identified either at surgery or by ra- 
diology. There were 15 males and 7 females in the group, 
and ages ranged from 23-86 years. Fifteen patients were 
classified as being severely septic on the basis of having 
associated organ dysfunction; most commonly either/or 
respiratory or renal impairment. Fourteen of 22 patients 
had either abdominal or thoracic abscesses resulting from 
perforation of the gut or secondary to an anastomotic 
leak. | 


Details of TPN and Glucose Infusion 


Seventeen patients were studied while receiving TPN. 
The average duration of TPN before the time of study 
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TABLE 1. Rates of Glucose Infusion, Lipid Infusion, and Vo. When 
Protein was Provided at Three Different Rates During TPN 


Protein Glucose Lipid Vo: 
Infusion Infusion Infusion (umol/ke/ 
Group (g/kg/day) (mg/kg/min) (mL/kg/min) min) 
Group A 
(N=4) 1.124011 3.2+0.1 0.006 + 0.0001 148 + 6 
Group B 
(N=7) 1.5+0.1 3.740.2  0.007+0.0004 14347 
Group C 
(N=7) 2.2+0.1 3.8 40.3 0.007 + 0.0005 — 


was 8 days. Calories were provided as 50% glucose and 
50% fat (approximately). The average glucose infusion 
rate was 3.83 + 0.25 mg/kg/min and the average lipid 
infusion rate was 9.82 + 0.63 mL/kg/day. (20% lipid 
emulsion.). ` | 

In the TPN studies the average protein infusion rate 
overall was 1.46 + 0.25 g/kg/min, but three separate rates 
of protein infusion werẹ tested while the caloric intake 
was maintained approximately constant. The details of 
the various rates of protein infusion are shown in Ta- 
ble 1. 

In 10 patients the effect of glucose infusion on protein 

kinetics was assessed. The mean rate of glucose infusion 
in these studies was 3.78 + 0.59 mg/kg/min. 


Experimental Protocol 


All experiments involved the infusion of isotopes and 
the collection of blood samples. In the volunteers, only 
stable isotopes were used, whereas in the patients, a com- 
bination of stable isotopes and radioisotopes were used. 

The experiments consisted of one or two periods (Pe- 
riods 1 and 2). At the start of Period 1 a primed constant 
infusion of isotope dissolved in saline (see below) was 
started and maintained for the duration of the study. In 
the volunteers, Period 1 lasted for 120 minutes, and blood 
samples were obtained over the last 30 minutes. In the 
patients, Period | lasted for 180 minutes, and blood sam- 
ples were obtained over the last 60 minutes. During the 
120 minutes of Period 2, the isotopic infusion was con- 
tinued uninterrupted, and, in addition, glucose was in- 
fused at approximately 4 mg/kg/min. Blood samples were 
obtained throughout Period 2. When the patients were 
studied while receiving TPN, Period 1 lasted for 180 min- 
utes and there was no Period 2. 

In addition to the protocols outlined above, a control 
protocol was also used where isotopes alone were infused 
throughout Periods ! and 2 (N = 3). 

Measurements of oxygen consumption and carbon 
dioxide production were performed using a Sybron-Taylor 
oxygen analyzer and an ADC CO, analyzer (Herts, 
England), as we have described previously." 
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Isotopic Infusions 


In the volunteers, the isotopes infused were a-15N-ly- 
sine, and [15N]2-urea (the two isotopes were infused on 
separate days). The a-15N-lysine was infused at the rate 
of 0.08 zmol/kg/min, prime = 6.8 mol/kg, while [15N]2- 
urea was infused at the rate of 18.9 umol/min; prime 
= 5.67 mmol. 

In the patients, the isotopes infused were a-15N-lysine, 
and 14C-urea. The a-15N-lysine infusion rate (and prim- 
ing dose) was the same in the patients as was used in the 
volunteers. The 14C-urea infusion rate was approximately 
0.001 p»Ci/kg/min, prime = 0.45 pCi/kg/min, and this 
was infused with the lysine. 


Analysis of Samples 


Blood samples were immediately chilled and later cen- 
trifuged to separate the plasma. 

To determine lysine enrichment, the plasma proteins 
were first precipitated with sulfosalicylic acid. Amino acids 
were then separated and derivatized as described previ- 
ously.'* Using the methane chemical ionization spectrum 
and employing selected ion monitoring, the 15N-lysine 
isotopic enrichment was determined using a Hewlett- 
Packard 5985-B gas chromatography mass spectrometer 
as described previously.!?:!3 
=- 15N-urea isotopic enrichment and 14C-urea specific 
activity in the plasma were determined as we have de- 
scribed previously.!*'4 | | 


Kinetic Calculations 


The plasma flux of all substrates was caculated using 
either the Steele equation’ or a modification of the Steele 
equation as applicable to stable isotopic tracers.!? Thus: 


Urea rate of appearance (Ra) (umol/kg/min) 


_ isotope infusion rate (wCi/kg/min) 
plasma urea SA(DPM/yumol) 


or: 
infusate isotopic enrichment (APE) 
rn rm me |X 
wees | plasma urea enrichment (APE) 
Lysine flux (umol/kg/min) 
7 infusate isotopic enrichment (APE) _ ler 
plasma lysine enrichment (APE) 3 


SA = plasma specific activity. 
APE = isotopic enrichment atoms percent excess. 


The rate of whole body protein catabolism (C) may be 
calculated from the lysine flux data as follows’: 
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C (g/kg/day) 
3.4 mmol lysine/g N | 


X 60 min/hour X 24 hour/day 


The rate of net protein catabolism (NPC) may be cal- 


culated using the urea turnover data as follows®”?: 


NPC = protein intake — {Ra urea X 2 umol N/zmol urea 
X 14 ug N/umol N X 6.25 ug protein/ugN | 
+ 1,000,000 g/ug X 60 min/hr X 24 hr/day} 


NPC is expressed as g (protein)/ke day. As NPC = whole 
body protein catabolism (C) — whole body protein syn- 
thesis (S). Then: S = C — NPC. Like C, S is expressed as 
g (protein)/kg day. 


Statistical Analysis 


The isotopic data obtained in the patients was compared 
with the corresponding volunteer data using an analysis 
of variance. The isotopic data obtained in Period 2 (in 
each individual experiment) was compared with the Pe- 
riod | data using a paired t-test. | 


Results 


Hormones 


The plasma cortisol levels were significantly higher in 
the patients than in the control population (p < 0.05). 
The basal value in the patients was 707 + 119 nmol/L 
and in the control group 491 + 25 nmol/L. 


Isotopic Plateaux 


Satisfactory isotopic plateaux were obtained through- 
out. As a result, steady state kinetics were used to calculate 
substrate turnover. Representative examples of plasma 
enrichment and specific activity data are shown in Fig- 
ure |. 


Control Studies 


When isotopes were infused alone throughout Periods 
I and 2 (i.e., no perturbation in Period 2), there were no 
significant changes in either plasma enrichment or specific 
activity (see Fig. 1). As a result, there was no significant 
change in the turnover rate (Period 1 ys. Period 2) for any 
substrate, when there was no perturbation in Period 2. 


Urea Production and Net Protein Catabolism 


In the volunteers, the basal rate of urea turnover was 
5.6 + 0.6 wmol/kg/min, and during glucose infusion this 
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value decreased to 4.99 + 0.6 zmol/kg/min (p < 0.02). 
_In the patients, the basal rate of urea turnover was sig- 
nificantly higher than the volunteer value (p < 0.05). The 
values for urea turnover in the basal state, during glucose 
infusion, and during TPN were 8.73 + 1.59, 7.82 + 1.27, 
and 10.30 + 1.0 umol/kg/min, respectively. 

The mean rate of protein intake in the patients during 
TPN was 1.46 + 0.25 g/kg/day. The rates of NPC cal- 
culated from the urea kinetic data are summarized in Ta- 
ble 2. The basal rate of NPC was significantly higher in 
the patients (p < 0.05). In both patients and volunteers 
there was a significant decrease in NPC during glucose 
infusion (p < 0.02 and p < 0.001 for volunteers and pa- 
tients, respectively). In addition, the value obtained in the 
patients during TPN was significantly lower than the value 
obtained during glucose infusion (p < 0.04) (see Table 2). 

The mean basal value for lysine flux in the patients was 
significantly higher than the value determined in the vol- 
unteers. The values were 1.64 + 0.06 and 2.32 + 0.15 
pumol/kg/min for volunteers and patients, respectively (p 
< 0.05). The rate of lysine flux in Period 2 was not sig- 
nificantly different from the basal value. The values de- 
termined during glucose infusion and TPN were 2.29 
+ 0.10 and 2.17 + 0.15 umol/kg/min, respectively. Rates 
of whole body protein catabolism (WBPC) were deter- 
mined from the lysine flux data, and these are summarized 
in Table 3 (see methods). 

The basal rate of whole body protein synthesis (WBPS) 
in the patients was higher than the value seen in the vol- 
unteers. In addition, in the patients, both glucose infusion 
and TPN resulted in increases in the rate of WBPS. The 
values for volunteers and for patients in the basal state 
during glucose infusion and TPN were 2.90 + 0.66, 3.94 
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© 15N lysine enrich. (glucose infusion in period 2) 
O 14C urea S.A. (during TPN) 

14C urea S.A. (glucose infusion in period 2) 
o 14C urea S.A. (no purturbation in period 2) 


15N lysine enrich. (no purturbation over 60 minutes at plateau) 
15N urea enrich. (no puturbation in period 2) 


+ o 





120 180 240 300 360 
MINUTES OF ISOTOPIC INFUSION 


+ 0.83, 4.10 + 1.22, and 5.11 + 0.58 gm (protein)/kg/ 
day, respectively. . 

Collectively, these data addressing NPC, WBPC, and 
WBPS demonstrate that septic patients have elevated rates 
of NPC, and that .this is due to an increase in WBPC of 
approximately 41%, coupled with an increase in WBPS 
of approximately 15%. In addition, neither glucose in- 
fusion nor TPN resulted in any change in WBPC, but 
both resulted in a significant improvement in NPC as a 
result of an increase in WBPS. These differences between 


TABLE 2. Rates of Net Protein Catabolism in Volunteers 
and in Severely Septic Patients 


Volunteers Patients 
Net protein catabolism (g/kg/day) 
Basal 1.44+0.18 2.20 + 0.10 
Glucose infusion 1.26 +0.15* 1.96 + 0.08* 
TPN — 0.63 + 0.28* 


The mean rate of protein intake during TPN was 1.46 + 0.25 g/kg/ 


day. | 
* Significantly different from preceding value (p < 0.05). 


TABLE 3. Rates of Whole Body Catabolism in Volunteers 


and Septic Patients 
Volunteers Patients 
Whole body protein catabolism (g/ke/day) 
Basal '4.34+0,21 6.14 +0.43* 
Glucose infusion — 6.06 +0.89 
TPN = 5.95 +0.22 


* Significantly different from corresponding volunteer value (p < 0.05). 
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PROTEIN SYNTHESIS 
gm(PROTEIN)/kg.day. 


: Fic. 2. Rates of WBPS and 
WBPC and NPC in normal 
volunteers and septic pa- 
tients. In the patients, the re- 
sponse to glucose infusion 
and TPN is also shown. t sig- 
nificantly greater than the 
equivalent volunteer value (p 
< 0.05) (this applies to both 
NPC and WBPC). * signifi- 
cantly different from preced- 
ing value (p < 0.05) ** sig- 
nificantly different from pre- 
ceding value (p <0.0!). 
Values are mean + SEM. 
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VOLUNTEERS SEPTIC PATIENTS 


as 50% fat and 50% glucose, and the total number of cal- 
ories provided in each group was similar. Doubling the 


volunteers and patients and the response of the patients 
to glucose infusion and TPN are summarized in Fig- 


ure 2, ; 

The influence of the different rates of protein infusion 
used in the TPN studies is summarized in Figure 3. In 
each of the groups, the nonprotein calories were provided 


NET PROTEIN 
CATABOLISM 


gm(protein)/kg. day 


1.140,1 
PROTEIN INTAKE 
gm. (protein)/ kg. day. 





1.5+0.1 


protein infusion rate from 1.1 + 0.1 to 2.2 + 0.1 did not 
result in any further decrease in the rate of NPC, and the 
optimal protein sparing effect was achieved when protein 
was infused at approximately 1.5 g/kg/day. 


_ FG. 3. Rates of NPC in septic 
patients receiving TPN at 
three rates of protein intake. 
@ Individual values for NPC. 
+ Mean rate of NPC with 
SEM. 
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Calorimetry 


The values for VO, obtained in the patients were sig- 
nificantly higher than the values seen in the patients (p 
< 0.01). The values for patients and volunteers were 147 
+4 and 107 + 8 pmol/kg/min, respectively. 


Discussion 


The three major issues in this study have been (1) to 
determine kinetics of protein metabolism in critically ill 
septic patients, (2) assess the efficacy of TPN as a means 
of conserving protein in these patients, and (3) determine 
the optimal rate at which protein should be infused dur- 
ing TPN. 

The patients we studied had a mean rate of NPC that 
was approximately double the value seen in the postab- 
sorptive volunteers. This was brought about by a major 
increase in WBPC that was partially counteracted by a 
minor increase in WBPS. These changes in protein ki- 
netics in septic patients are virtually identical to the al- 
terations reported by Wolfe et al.® in severely burned pa- 
tients. In addition, our findings are similar to the report 
from Long et al.!f In a stable isotopic study of three pa- 
tients they found that septic patients had increased WBPC. 
Their results differ from ours, however, in that they con- 
cluded that the associated increase in WBPS was of similar 
magnitude to the alteration in WBPC. 

These alterations in protein kinetics in critically ill pa- 
tients are greatly different from the changes reported in 
mildly stressed patients; e.g., patients recovering from 
elective orthopaedic surgery! or reconstructive surgery” 
have been reported to have depressed rates of WBPS and 
no change in WBPC. Septic patients also differ from 
weight-losing patients with upper gastrointestinal cancer 
who have a modest increase in WBPC (approximately 
25%) coupled with a minor increase in WBPS (approxi- 
mately 12%).!” 

There is little doubt that in a general sense TPN is nu- 
tritionally useful in severely septic patients. However, it 
is not clear from the literature just how effectively TPN 
can minimize protein loss in these patients and by what 
mechanism the protein-sparing effects are induced. Stud- 
ies using either body composition analysis’ or isotopic 
methodology'® indicate that it is possible to either replen- 
ish protein losses in malnourished patients or stop ongoing 
losses in mildly stressed surgical patients. However, in 
severely burned patients, Wolfe et al. found that despite 
TPN these individuals still experienced a net protein loss. 
in studies using body composition analysis in severely 
traumatized’ and severely septic patients,!° Streat et al. 
have also shown that despite aggressive nutritional support 
these patients still lose up to 1% of their body protein per 
day and that weight gain is largely due to increases in fat 
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and water. Our findings are consistent with the above data: 
firstly, severely septic patients have a substantial increase 
in WBPC that is not suppressed by either substrate in- 
fusion or TPN, and secondly, despite the fact that TPN 
induces an increase in WBPS, and as a result a significant 
decrease in NPC, these patients still lose between 0.5 and 
1 g/kg/day of protein. Furthermore, it.is clear that the 
provision of massive amounts of protein does not make 
the situation any better in terms of protein sparing. When 
the protein intake was increased from 1.1 + 0.1 g/kg/day 
there was an improvement in the rate of NPC, but a fur- 
ther increase in protein intake up to 2.2 + 0.1 g/kg/day 
resulted in a rate of NPC that was virtually identical to 
that seen during the lowest rate of protein infusion (1.1 
+ 0.1 g/kg/day). Presumably, these data indicate that the 
maximal stimulation of protein synthesis is achieved when 
protein is provided at approximately 1.5 g/kg/day, and 
when higher doses of protein are administered no furtaer, 
incorporation of nitrogen into protein is possible and the 
excess is converted to urea and excreted. In addition, it 
appears that the maximal rate of WBPS that can be 
achieved with TPN in these patients is approximately 5 
g/kg/day. As a result, if the rate of WBPC is greater than 
5 g/kg/day the net result is an ongoing net loss of protein. 
In general terms our data agree with the septic study re- 
ported by Streat and Hiill.!° In this study, high doses of 
protein were administered as part of the TPN regimen (in 
excess of 2 g/kg/day), and despite this, an obligatory loss 
of nitrogen was still seen. 

Our study was not designed to elucidate the mecha- 
nisms responsible for the regulation of WBPS and WBPC 
in critically ill patients. However, the plasma cortisol levels 
were elevated in the septic patients in this study, and we 
have previously shown that the plasma glucagon level is 
also elevated in sepsis.’-*! It is tempting, therefore, to 
speculate that these hormonal changes might be important 
in mediating the observed metabolic changes, in particular 
the increase in WBPC. Both glucagon?™?? and cortisol**" 
are effective mediators of protein breakdown, along with 
a host of other agents such as interleukin-1?° and the cir- 
culating low molecular weight glycopeptide factor pro- 
posed by Clowes et al.”° In addition, using a septic animal 
model, we have previously shown the importance of glu- 
cagon in the regulation of glucose turnover in sepsis,”° 
and Wolfe et al.” have shown that in burned patients, 
reduction of the plasma glucagon level to a value closer 
to the normal range results in a significant conservation 
of protein. On this basis it appears likely that the combined 
use of TPN to provide calories and nitrogen and thereby 
promote WBPS and metabolic (or hormonal) manipu- 
lation to influence the regulation of WBPC may be a more 
effective way of conserving protein in severely septic pa- 
tients than can be achieved with TPN alone. 
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Fact No. 1 


Fact No.2 


Fact No.3 


Fact No.4 


Consider 


*In Atro 





Bacteroides fragilis is the 
major anaerobic pathogen’ 


“The most common anaerobic organism is B fragilis, isolated 


in 80 to 95 percent of patients with colorectal perforation.” 


Against B fragilis, CEFOTAN has 
equal in vitro activity to cefoxitin**” 


Gorbach, Quintiliani, Neu, and others have studied a total of 
more than 900 isolates of B fragilis and determined that 
CEFOTAN and cefoxitin have equal in vitro activity.*” 


Intra-abdominal infection 
is polymicrobial 


Tally and Gorbach report that B fragilis is the major anaerobic 
pathogen, while Escherichia coll is the primary aerobic isolate.” 


CEFOTAN has superior 
gram-negative activity compared 
with cefoxitin” 


“ „Spectrum of activity [of CEFOTAN] is distinguished by 


having the same anti-anaerobe"’ effect as cefoxitin coupled 
with enhanced activity against Esch. coli and other 
Enterobacteriaceae. ” 





—C.uJ.L. Strachan— 


n vitro activity does not necessarily correlate with in vivo effectiveness 
tMost strains of B distasonis, B ovatus, and B thetaiotaomicron are resistant to CEFOTAN 





The Facts 


Fact No.5 


Conclusion 


Please see the following page for brief 
summary of prescribing information 


CEFOTAN is cost-effective 


Iwice-daily CEFOTAN can save 45% in treatment costs and 
single-dose prophylaxis with CEFOTAN saves 63% when 
compared with a three-dose regimen of cefoxitin: 


The facts now favor CEFOTAN 


CEFOTAN is an ideal agent in the treatment of intra- 
abdominal infections due to susceptible pathogens including 
Bacteroides species such as B fragilis, but not B distasonis. 
B ovatus, or B thetaiotaomicron. 

As active as cefoxitin against Bacteroides fragilis— 
the most common anaerobe in intra-abdominal seosis— 
CEFOTAN provides superior gram-negative coverage and 
IS particularly active against E coli and other common gram- 
negative pathogens. 





In intra-abdominal infection 
due to indicated organisms 


Switch to 


CEFOTAN... 
(cefotetan disodium) 


The cost-effective replacement for cefoxitin 





‘Based on overall costs of antibiotic preparation and delivery '4 for comparable regimens 
Treatment—CEFOTAN, 2g x 2; cefoxitin!s2g x 4 Prophylaxis—CEFOTAN 2g x 1:cefoxitin'52q x 3 





CEFOTAN... 


(cefotetan disodium | 


For Intravenous or Intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE i 
TREATMENT: CEFOTAN® (cefotetan disodium) is indicated for the therapeutic treatment of the 
following infections when caused by susceptible strains of the designated organisms: 


Pony tract infections caused by £ coli, Klebsiella species (including K pneumoniae), Proteus 
mirabilis and Proteus sp {which may include the organisms now called Proteus vulgaris, Providencia 
rettgeri, and Morganella morgani). 


Lower respiratory tract infections caused by Streptococcus pneumoniae (formeriy D pneumoniae), 
Staphylococcus aureus (penicillinase- and nonpenicillinase-producing strains), Haemophilus 

alt aie {including ampicillin-resistant strains), Klebsiella species {including K pneumoniae), ` 
and E colt. 


Skin and skin structure infections caused by Staphylococcus aureus (penicillinase- and nonpenicil- 
linase-producing strains), Staphylococcus epidermidis," Streptococcus pyogenes and Streptococcus 
species (excluding enterococci}, and £ coli. 


Gynecologic infections caused by Staphylococcus aureus’ (including penicillinase- and nonpenicil- 
linase-producing strains), Staphylococcus epidermidis, * Streptococcus species (excluding entero- 
cocci), £ coli, Proteus mirabilis, Neisseria gonorrhoeae, Bacteroides species (excluding B distasonis, 
8 ovatus, B thetaiotaomicron), Fusobacterium species ,' and gram-positive anaerobic cocci (including 
Peptococcus and Peptostreptococcus species}, 


intra-abdominal infections caused by E cofi, Klebsiella species (including K pneumoniae'), Strepto- 
coccus species (excluding enterococci}, and Bacteroides species (excluding 8 distasonis, B ovatus, 
8 thetaiotaomicron). 


Bone and joint infections caused by Staphylococcus aureus? 
*NOTE: Some strains of Staphylococcus epidermidis are resistant to cafotetan. 
tEfficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence of certain 
postoperative infections in patients undergoing surgical procedures that are classified as clean 
contaminated or potentially contaminated (eg, cesarean section, abdominal or vaginal hysterectomy, 
transurethral surgery, biliary tract surgery, and gastrointestinal Ares 
The prophylactic dose of CEFOTAN should be administered 30 to 60 minutes prior to surgery. In 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 
clamping of the umbilical cord. . 
__ if there are signs and symptoms of infection, specimens tor culture should be obtained for 
identification of the causative organism so that appropriate therapeutic measures may be initiated. 


CONTRAINDICATIONS 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics. 


- WARNINGS 


Before therapy with CEFOTAN is instituted, careful inquiry should be made to determine whether the 
patient has had previous of abated reactions to cefotetan disodium, opie arpan, 
penicillins, or other drugs. This product should be given cautiously to penicillin-sensitive patients. 
Antibiotics should be administered with caution to any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction to CEFOTAN occurs, discontinue the drug. 
Serious acute hypersensitivity reactions may require epinephrine and other emergency measures. 

Pseudomembrancus colitis has been reported with the use ot cephalosporins (and other broad- 
spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
dtarrhea in association with antibiotic use. i 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one pumi 
cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind 
the toxin in vitro. 

Mild cases of colitis may respond ta drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated, When the colitis is not 
relieved by drug discontinuance, or when it is severe, oral vancomycin is the treatment of choice for 
aC aseaciatnd pseudomembranous colitis produced by C difficile. Other causes should also be 
considered. 


PRECAUTIONS 

GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. If superinfection 
does occur during therapy, appropriate measures should be taken. 

In common with many other broad-spectrum antibiotics, CEFOTAN mey be associated with a fall in 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- 
tional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. _ 

CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
characterized by Hush sweating, headache, and tachycardia may occur when alcohol (beer, wine, 
etc) is ingested within 72 hours after CEFOTAN administration, Patients snould be cautioned about the 
ingestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: If CEFOTAN and an aminoglycoside are used concomitantly, renal function 
should be carefully monitored, especially if higher dosages of the aminoglycoside are to be adminis- 
tered or if therapy is prolonged, because of the potential nephrotoxicity and ototoxicity of aminoglyco- 
side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN was given alone, 
itis possible that nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in urine may occur 
with Benedict's or Fehling’s solution. 

As with other cephalosporins, high concentrations of cefotetan may interfere with measurement of 
serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of 
creatinine reported. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 
animals have not been performed to evaluate carcinogenic potential, no mutagenic potential of 
cefotetan was found in standard laboratory tests. ore 
Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of 
500 mg/kg/day (approx 8-16 times the usual adult human dose) on days 6-35 of life (thought to be 
developmentally analogous to late childhood and epeny in humans) resulted in reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected cells included spermatogo- 
nia and spermatocytes; Sertoli and Leydig celis were unaffected. incidence and severity of lesions 
were dose-dependent: at 120 mg/kg/day gee 2-4 times the usual kumen dose), only 1 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesions have been 
observed in experiments of comparable design with other methyithiotetrazole-containing antibiotics 
and impaired fertility has been reported, particularly at high dose levels. No testicular effects were 
observed in 7-week-oid rats treated with up to 1000 mg/kg/day SC for 5 weeks, or in infant dogs 
{3 weeks old) that received up to 300 mg/kg/day IV for 5 weeks. The relevence of these findings to 
humans is unknown. 


USAGE IN PREGNANCY: Pregnancy Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 
fertility or harm to the fetus due to cefotetan. There are, however, no adequate and well-controlled 
Studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only if clearly needed. 


CEFOTAN® (cefotetan disodium) 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations. 
Caution should be exercised when cefotetan is administered to a nursing woman. 


PEDIATRIC USE: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS 
In clinical studies the following adverse effects were considered related to CEFOTAN therapy. 


Gastrointestinal symptoms occurred in 1.5 percent of patients; the most frequent were diarrhea (1 in 
80) and nausea (1 in 700). 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
{1 in 200), positive direct Coombs’ test {1 in 250), and thrombocytosis (1 in 300). 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included a rise in SGPT (1 in 150}, 
SGOT (1 in 300), alkaline phosphatase (1 in 709), and LDH (1 in 700). 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash (1 in 150) and 
itching (1 in 700). 


Local effects were reported in less than one percent of patients and included phlebitis at the site of 
injection (1 in 300}, and discomfort {1 in 500). 


DOSAGE AND ADMINISTRATION 

TREATMENT: The usual adult dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. 


GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of infection Daily Dose Frequency and Route 
Urinary Tract 1-4 grams 500 mg every 12 hours IV or [M 
1 or 2 g every 24 hours iV or iM 
1.or2 gq every 12 hours lV or IM 
Other Sites 2-4 grams 1 or 2 g every 12 hours iV or IM 
Severe 4 grams 2 g every 12 hours IV 
Life-Threatening 6° grams 3 g every 12 hours IV 


“Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To elas postoperative infection in clean contaminated or potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
30 to 60 minutes prior to surgery. In patients undergoing cesarean section, the dose should be 
administered as soon as the umbilical cord is clamped. 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
employed. The following dosage guidelines may be used. 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance 


Dose Frequency 
>30 Usual Recommended Dose* Every 12 hours 
10-30 Usual Recommended Dose* Every 24 hours 
<10 Usual Recommended Dose* Every 48 hours 


"Dose determined by the type and severity of infection, and susceptibility of the causative organism. 


Cefotetan is dialyzable and it is recommended that for patients undergoing intermittent hemodialy- 
sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis. - 


HOW SUPPLIED n 
CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration. The 1g 
dose is available in 10 mL and 100 mL vials, and the 2 g dose is available in 20 mL and 100 mL vials. 
The vials should not be stored at temperatures above 22°C and should be protected from light. 

1 gin 10 mL vial (NDC 0038-0376-10 

2Q in 20 mL vial (NDC 0038-0377-20 

1 gin 100 mL via ND TARN 

2 g in 100 mL vial (NDC 0038-0377-2141 


Manufactured for 


STUART PHARMACEUTICALS 


Division of ICI Americas Inc 
Wilmington, Delaware 19897 
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BAUER E. SUMPIO, M.D., PH.D.* 


The case records of the Connecticut Tumor Registry were re- 
viewed from 1952-1982. There were 37 cases of adenoid cystic 
carcinoma of the breast (ACC) from a total of 40,350 invasive 
breast tumors. Patient survival, complications, and pathologic 
sections were reviewed. Only 14 of 27 surgical pathology slides 
available for review could be confirmed histologically as ACC. 
All patients were white females with a mean age of 64 years. 
The tumor remained localized to the breast in all cases. Nine 
patients had either radical or modified radical mastectomy, four 
patients had either simple mastectomy or lumpectomy, and one 
patient refused treatment. There was no evidence of axillary 
node involvement, metastases, or local recurrence after excision. 
At the time of follow-up, nine patients were alive and disease 
free and four died of disease unrelated to their breast cancer. 
The one patient who died of breast cancer had a radical mas- 
tectomy and survived 11.7 years after diagnosis. It is concluded 
that ACC has a favorable biologic behavior characterized by a 
prolonged clinical course and good prognosis. Simple mastectomy 
is all that is required as initial treatment, and a chest x-ray and 
thorough physical examination looking for local recurrence is 
all that is needed for follow-up. 


histologic form of breast cancer, comprising in 

most series less than 1% of all mammary cancers. 
Approximately 106 documented cases of adenoid cystic 
carcinoma have been reported to date, and all have em- 
phasized the favorable prognosis of this type of cancer. 1-78 
The Connecticut Tumor Registry was established in 
1941 and includes records on all malignant neoplasms 
diagnosed in residents of Connecticut since 1935. All hos- 
pitals in Connecticut routinely report to the Registry in- 
formation on all newly diagnosed cancers, and the Reg- 
istry maintains an annual follow-up on all the reported 
cases. The aim of this study was to analyze the data of 
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the Connecticut Tumor Registry with regard to adenoid 
cystic carcinoma of the breast to assess further the his- 
tologic features and clinical behavior of this type of breast 
tumor. 


Materials and Methods 


The case records of the Connecticut Tumor Registry 
were reviewed from 1952-1982. In the 30-year period, a 
total of 40,350 invasive breast tumors were diagnosed 
among Connecticut residents of both sexes. There were 
37 listed cases of adenoid cystic carcinoma of the breast 
(<0.1%). Most of the living patients at the latest follow- 
up were seen in the last 3 years. One patient with adenoid 
cystic carcinoma was lost to follow-up after 1970. Follow- 
up information for all patients was obtained from hospital 
records, the patient’s physician, or by patient interview 
over the telephone. The original surgical pathologic sec- 
tions of the primary tumor, axillary lymph node, and ad- 
jacent breast tissue were retrieved from their respective 
institutions for review. 

In five cases, immunohistochemistry was performed 
using the peroxidase-anti-peroxidase (PAP) method?’ 
against cytokeratin, keratin, S-100 protein, epithelial 
membrane antigen, and smooth muscle myosin. 


Results 


Pathologic Review 


The surgical pathology slides of 27 of 37 cases identified 
as adenoid cystic carcinoma cases were available for re- 
view. However, only 14 of the 27 cases (52%) could be 
confirmed histologically as being adenoid cystic carci- 
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TABLE 1. Clinical Features of 14 Cases of Adenoid Cystic Carcinoma of the Breast 
| Survival . 
Patient Sex Age Site Primary Treatment (yrs) . Status Cause of Death 
l F 65 RUO Radical mastectomy 11.67 D Carcinoma of breast 
2 F 81 RUI Simple mastectomy 12.67 D Pneumonia 
3 F 58 RUI Radical mastectomy 12.17 L 
4 F 78 LLC Radical mastectomy 5.00 D Acute myocardial infarction 
5" F 60 RUI Modified simple mastectomy 9.25 L 
6 F 63 RC Modified radical mastectomy 7.33 L i 
7 F 80 LUI Modified radical mastectomy 7.00 D Carcinoma of ovary 
8 F 49 RUO Excision only 5.58 L 
9 F 56 RUO Modified radical mastectomy 6.17 L 
10 F 47 RUO Modified radical mastectomy 4,33 L 
1] F 77 LC Modified radical mastectomy 3.50 D Generalized atherosclerosis 
12 F 78 LUO Refused surgery 2.17 L 
13 F 50 LUO Modified radical mastectomy 1.67 L 
14 F 51 RUO Partial mastectomy with nodes 2.50 L 


RUO = right upper outer. LLC = left — center. LUI = left upper 
inner. RUI = right upper quadrant. LUO = left upper outer. RC = right 


. noma. The diagnosis in the remainder varied from infil- 
trating ductal with cribriform duct carcinoma in situ (7 
cases), papillary carcinoma (3 cases), mucinous carcinoma 
(2 cases), and lobular carcinoma (1 case). Interestingly, 
before 1974, only three of the 13 reviewed cases were 
confirmed histologically as being adenoid cystic carci- 
noma, an accuracy rate of only 23% in making the di- 
agnosis. By contrast, after 1974, 11 of the 14 reviewed 
slides had the correct diagnosis of adenoid cystic carci- 
noma, an accuracy rate of 79%. 


Clinical Data 


Table 1 provides a summary of the clinical features of 
the 14 confirmed cases of adenoid cystic carcinoma. At 
the time of diagnosis, the age distribution of patients 
ranged from 47-81 years with a mean of 64 years. All 
patients were white females. The main presenting symp- 
tom was a mass in the breast. The tumor remained lo- 
calized to the breast in all adenoid cystic carcinoma cases 
with nine cases found in the right breast and five cases 
found in the left breast. Of the 14 adenoid cystic carci- 
noma cases with known subsite, 10 were specified in the 
upper: half of the breast, and of these, five were in the 
outer quadrant. 

Nine patients had either a radical or modified radical 
mastectomy, four patients had either simple mastectomy 
or lumpectomy, and one patient refused treatment. De- 
spite the different treatment modalities there was no re- 
ported evidence of axillary node involvement, metastases, 
or local recurrence after excision. 

The follow-up interval ranged from 1.67-12.67 years 
with a mean of 6.5 years. At the time of follow-up, nine 
patients were alive and disease free and four patients died 
of diseases unrelated to breast cancer. The patient who 
reportedly died of breast cancer had a radical mastectomy 


center. LC = left center. D = dead. L = living. 


at the initial presentation and survived [1.7 years after 
diagnosis. However, confirmation of the cause of death 
and even the evidence of recurrence or metastases could 
not be obtained. 


Histology 


The overall microscopic pattern of adenoid cystic car- 
cinoma seen in these patients, and as emphasized by pre- 
vious reports in the literature, is identical to that tumor 
seen in the salivary gland, upper respiratory tract, and 
other sites. Briefly, these tumors are composed of two 
morphologic cell types: (1) cuboidal epithelial cells with 
rather abundant cytoplasm and pale nuclei; these line tu- 
bular duct-like structures that contain neutral polysac- 
charides (PAS positive, diestase sensitive); and (2) myo- 
epithelial cells, which are larger than the epithelial cells 
although they have less cytoplasm and a more densely 
staining nucleus; these cells elaborate acid mucopolysac- 
charides (alcian blue positive) and abundant basal lamina 
material, thereby effecting a prominent stromal compo- 
nent, giving rise to a cylindromatous appearance, focally 
or throughout the individual tumor. This stroma may 
occasionally show metaplastic changes, thus mimicking 
the pleomorphic adenoma of salivary gland. 

Dependent on the degree of cellular proliferation and 
the extent of stromal expression by the myoepithelial cells, 
several patterns of growth may be seen in adenoid cystic 
carcinoma of the breast. The tubular pattern (Fig. 1) re- 
capitulates the appearance of infiltrating duct-like struc- 
tures, lined by a single layer of epithelial cells. Proliferation 
of either cell type may result in solid nests (Fig. 2), again 
with a round to oval duct-like outline; if stromal material 
is elaborated by proliferating myoepithelial cells, “cysts” 
are evident within ‘these nests, mimicking a cribriform 
appearance. With a more extensive stromal component, 
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Fic. 1. Infiltrating adenoid 
cystic carcinoma with pre- 
dominantly tubular pattern 
(original magnification X40, 
from Case 13). 





the cylindromatous pictures occur (Fig. 3). Generally, al- The cylindromatous pattern was clearly identified in only 
though one pattern was often predominant, cribriform a few tumors. 

and/or tubular areas were evident in all cases, even in Despite the gross appearance of being well circum- 
those cases that showed largely a solid growth pattern. scribed, many cases showed microscopic extension of tu- 
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Fic. 2. Cribriform pattern 
with focal solid growth in ad- 
enoid cystic carcinoma 
(original magnification X40, 
from Case 3), 








mor into the surrounding fat. In none of the cases reviewed 
was perineural invasion noted. 


Immunohistochemistry 


The immunohistochemical features of mammary ad- 
enoid cystic carcinoma were investigated in five cases us- 
ing PAP immunoperoxidase techniques. Five cases were 
stained for epithelial membrane antigen (EMA), cytoker- 
atin, S-100 protein, and smooth muscle myosin (SMM). 
Five cases stained positively for EMA, four stained pos- 
itively for cytokeratin (one strongly, whereas three showed 
focal staining), two were positive for S-100 protein, and 
two were positive for SMM. 

These findings support the heterogeneous immunohis- 
tochemical characteristics of the lesions and are similar 
to those described for neoplasms of salivary glands. 
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FiG. 3. Cylindromatous 
growth in adenoid cystic car- 
cinoma with small cystic 
spaces formed by tumor 
elaboration of hyaline mate- 
rial (original magnification 
X100, from Case 14). 


Discussion 


Our experience with 14 confirmed cases of adenoid 
cystic carcinoma represents one of the larger series and 
enables us to draw certain conclusions concerning the 
biologic features of adenoid cystic carcinoma of the breast. 

It is a rare histologic form of breast cancer, comprising 
in our series, as in others, less than 1% of all breast tumors. 
However, despite its uncommon occurrence, it can be 
readily recognized and it is important to distinguish from 
other forms of breast cancer because of its excellent prog- 
nosis. Of the cases drawn from the literature, there have 
been only seven documented cases of distant metastases 
associated with adenoid cystic carcinoma (Table 2). All 
of these reported cases had concomitant pulmonary me- 
tastases and up to the interval of follow-up, four of these 
seven patients died of their metastatic disease. 


TABLE 2. Review of Cases of Adenoid Cystic Carcinoma of the Breast with Distant Metastasis 


Time of 
Metastases 

References Age Sex Initial Treatment (yrs) Site of Metastases Follow-up 
Nayer* (1957) 39 F Radical mastectomy 8 lung, pleura dead, 4 yrs 
O’Kell? (1964) 73 F Radical mastectomy 3 lung, chest wall, IVC dead, | yr 
Elsner!’ (1970) 44 F Radical mastectomy 6 lung alive, 6 yrs 
Verani and van der 63 F Radical mastectomy 14 lung, hilar nodes, dead, 3 yrs 

Bel-Kahn” (1973) vertebra, axilary 
nodes 

78 M Modified radical mastectomy l lung, liver dead, 1.5 yrs 
Lim et al.” (1979) 48 F Modified radical mastectomy 9 lung alive, 1 yr 
Peters and Wolff?’ 73 3 Radical mastectomy 10 lung, liver alive, 2 yrs 


(1982) 


nS 0 0909898909080 


at 








Vol. 205 + No. 3 MAMMARY ADENOID CYSTIC CARCINOMA 299 
TABLE 3. Review of Cases of Adenoid Cystic Carcinoma of the Breast with Local Recurrence 
Time of 
Recurrence 
References Age Sex Initial Treatment (yrs) Subsequent Treatment Follow-up 
Wilson and 54 F Simple mastectomy 5 En bloc resection pectoralis Recurrence to 
Spell !° (1967) major and axilla chest wall 
10 years 
later 
Cavanzo and F Local excision 3 Simple mastectomy Alive, 9 yrs 
Taylor 3 
(1969) 
F Local excision 7 Simple mastectomy Alive, 14 yrs 
Lusted !6 (1970) 46 F Local excision 22.5 Modified radical mastectomy Alive, 2 yrs 
(— axilla nodes) 
Qizilbash et al.” 28 F Local excision 0.5 | Modified radical mastectomy Alive, 9.5 yrs 
(1977) | (— axilla nodes) 
Peters and F Local excision 8 Wide excision Alive, 9 yrs 
Wolff?’ 
(1982) 
46 F Local excision > Modified radical mastectomy Alive, 4 yrs 


(— axilla nodes) 





Axillary lymph node metastasis is even more uncom- 
mon with only one patient reported in the literature.” 
This patient was a 63-year-old woman in whom 11 of the 
22 examined lymph nodes contained metastases. Despite 
axillary node involvement, the patient remained free of 
recurrence for 14 years, then distant metastases developed 
and she eventually died. The histologic interpretation of 
this patient’s tumor, however, has been the subject of 
much debate in the literature. Some have questioned 
whether a coexisting second primary neoplasm was pres- 
ent and responsible for the lymph node metastases.” 
Other authors have also argued that this tumor might in 
fact be a variant of papillary and cribriform carcinoma.”® 

Despite histologic evidence of tumor infiltration into 
the surrounding tissues, local recurrence after simple ex- 
cision is low. There have been only eight documented 
cases of local recurrence and six occurred after local ex- 
cision (Table 3). The recurrence interval was as early as 
6 months to as late as 22 years after excision. Subsequent 
treatment varied from a simple mastectomy to a more 
radical dissection. All axillary nodes examined were neg- 


` ative for tumor. Patients were all alive and well on follow- 


up except for the patient reported by Wilson and Spell!’ 
who had a second recurrence on her chest wall 15 years 
after her initial mastectomy. This latter case was originally 
reported as one of regional metastasis as well, and this 
questionable conclusion has been perpetuated in subse- 
quent literature.*° The significance of this question relates 
to the otherwise apparent tendency of adenoid cystic car- 
cinoma to metastasize to lung. 

Although perineural growth is a distinguishing feature 
of adenoid cystic carcinoma in other locations and is re- 
ported by others as being common in breast lesions, no 
evidence of perineural invasion could be found in our 
series. This may explain in part the relatively less aggres- 


sive behavior of adenoid cystic carcinoma of the breast 
compared with extramammary adenoid cystic carcinoma. 
In our patients, adenoid cystic carcinoma of the breast 
was not hormonally sensitive. In fact, in the literature 
there is only one reported case of estrogen positivity. 
However, there has not been any reported confirmation 
of this histologic diagnosis. In addition, there have been 
only five cases of adenoid cystic carcinoma of the breast 
reported in men in the literature and none in our series. 
This probably reflects both the rarity of adenoid cystic 
carcinoma and rarity of breast carcinomas in men. 
Despite its well-characterized histology, adenoid cystic 
carcinoma can be confused for other more common breast 
tumors, particularly when one pattern of growth predom- 
inates in adenoid cystic carcinoma. The more serious di- 
agnostic error, however, as evident in this review, is mis- 
taking another breast primary for adenoid cystic carci- 
noma.”! In our study, this occurred most frequently with 
cases of infiltrating duct carcinoma with a prominent in 
situ cribriform pattern. In all such cases, invasive tumor 
of typical duct cell type could be identified on review, and 
the cribriform pattern could be distinguished from that 
in adenoid cystic carcinoma by the cytologic character- 
istics of the duct cells, the tendency to show intraluminal 
necrosis, and the lack of the mucoid or myxoid stromal 
material in the lumena (Fig. 4). Cribriform growth in in- 
traductal carcinoma is usually limited to the periphery of 
the duct spaces, allowing appreciation of the large central 
lumenal space not seen in cnibriform growth of adenoid 
cystic carcinoma. The lumenal spaces in intraductal car- 
cinoma also often show more variability in shape and 
placement. The orientation of the cells bridging the lu- 
menal cysts is different, with a tendency towards either a 
more glandular or a more solid growth with fewer spaces. 
The cells in intraductal carcinoma are also often noted 





to have more abundant, eosinophilic cytoplasm and as 
mentioned previously, the contents of the cystic spaces 
differ as well. Mitoses and presence of nucleoli are not 
useful in differentiation, although generally they are less 
prominent in adenoid cystic carcinoma. 

Papillary carcinoma is also potentially misdiagnosed as 
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Fic. 4. Cribriform intraductal 
carcinoma mimicking ade- 
noid cystic carcinoma; note 
intralumenal necrosis and 
gland-like orientation of ep- 
ithelium toward lumenal 
spaces (original magnifica- 
tion X100). 


adenoid cystic carcinoma, whether it is invasive or not. 
Usually the intracystic nature of the lesion is notable, and 
the fibrovascular stroma, although often quite subtle, is 
distinctly different from the homogeneous, eosinophilic 
stroma elaborated by the cells of adenoid cystic carcinoma. 
The nature of the cribriform spaces imparted by the pap- 


FIG. 5. Mucinous carcinoma 
with solid nests and cribri- 
form growth; abundant mu- 
cin distant from epithelium 
is evident (original magnifi- 
cation X40). 


Any 
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illary growth is also different from that of adenoid cystic 
carcinoma, being typically smaller, more uniform, and 
frequently more glandular in appearance than in adenoid 
cystic carcinoma. Solid nests in adenoid cystic carcinoma 
never achieve the dimensions of intracystic papillary le- 
sions. 

Finally, mucinous carcinoma may resemble adenoid 
cystic carcinoma particularly when the tumor has a 
prominent cribriform component (Fig. 5). Usually, the 
typical duct cell growth. pattern can be identified focally 
either intraductally or in its invasive element. More im- 
portantly, the character of the mucin production is always 
distinguishable from the material produced in adenoid 
cystic carcinoma, being far less intimately associated with 
tumor cells than in adenoid cystic carcinoma. Addition- 
ally, the use of special stains, as advocated by Anthony 
and James,” will demonstrate neutral mucopolysaccha- 
rides in mucinous carcinoma as well as in papillary and 
cribriform carcinoma, while both neutral and acid mu- 
copolysaccharides are evident 1n adenoid cystic carci- 
noma. The single case of lobular carcinoma was associated 
with extensive papillomatosis, which may be confused for 
the cribriform growth seen in adenoid cystic carcinoma. 
This should rarely be a diagnostic problem. : 

Because it is a rare form of breast cancer, the results of 
different types of breast operations and treatments have 
been difficult to evaluate. Local excision or simple mas- 
tectomy has been recommended by Cavanzo and Taylor," 
whereas Elsner!’ suggests a modified radical mastectomy 
saving the major pectoral muscle and the uppermost ax- 
illary nodes. From the preceding discussion, however, the 
favorable biologic behavior of this disease, characterized 
by a prolonged clinical course and good prognosis, indi- 
cates that wide excision alone could be curative in the 
majority of cases. If one takes into account the very low, 
but nonetheless existent, rate of local recurrence, most 
authors would argue for a simple mastectomy. Certainly 
with the very low complication rate of this procedure, we 
agree with performing a simple mastectomy. In addition, 
with only one reported (and controversial) case of axillary 
node involvement at the initial time of surgery, axillary 
node dissection would seem unnecessary unless there are 
clinically enlarged axillary lymph nodes. 

Close follow-up after a simple mastectomy is still nec- 
essary despite the excellent prognosis of this disease since 
local recurrence and distant metastases occur, although 
rarely and generally long after the initial event. Since all 
cases of distant metastases occurred in the lung, an annual 
chest x-ray and a thorough physical examination looking 
for local recurrence is probably all that is needed. 
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Forty-four living-related donor kidney (LRD) recipients (19 
HLA-identical and 25 haploidentical) were followed prospectively 
to determine the posttransplant incidence and sequelae of cy- 
tomegalovirus (CMV) infection as they relate to the CMY status 
of recipients and donors. CMV titers were measured in all pa- 
tients before transplantation by an immunofluorescent assay 
(IFA). Recipients similarly had CMV titers measured at selected 
intervals after transplant and during febrile episodes. Appropriate 
viral cultures were simultaneously performed. Laboratory evi- 
dence of infection was correlated with symptoms and signs of 
active CMV disease. Mean follow-up period was 20 + 12 months 
with a range of 3~51 months. Three patients were excluded due 
to early acute rejection resulting in graft loss. Twenty-eight of 
41 donors (68%) and 22 of 41 recipients (54%) had positive 
CMV titers before transplantation. Six of 41 recipients (15%) 
subsequently developed clinical and laboratory evidence of CMV 
infection: three of 19 seronegative recipients and three of 22 
seropositive recipients. All six patients received kidneys from 
seropositive donors. Four patients had severe CMV disease (2 
seronegative, 2 seropositive), whereas two patients had leuko- 
penia and fever only. Two patients with severe CMV infections 
subsequently lost their grafts due to unrelated causes. Overall, 
actual patient and graft survival of the entire group is 95% and 
82%, respectively. In conclusion, individuals who receive LRD 
kidneys from seronegative individuals are unlikely to develop 
CMV infection, and transplantation of seropositive LRD kidneys 
may be associated with transmission of CMV in susceptible re- 
cipients regardless of their serologic status. With appropriate 
management of CMV illness in the posttransplant period, LRD 
kidney donation is safe and efficacious and should not be dis- 
couraged on the basis of pretransplant CMV serology in any 
donor-recipient pairing. 


YTOMEGALOVIRUS (CMV) infection is ubiquitous 
in the normal population as well as in the renal 
transplant recipient population.' Furthermore, 

CMV infection may cause serious and sometimes fatal 
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illnesses in the immunocompromised host.** Thus, rec- 
ommendations have been made regarding the prevention 
of viral transmission as well as drug prophylaxis, especially 
in cadaveric donor situations where the CMV status of 
the donor may be unknown.’ Evidence from a number 
of large collected series has implicated the transplanted 
donor kidney as the vehicle for the transmission of the 
virus to previously uninfected or seronegative recipients. ' 
The issue of whether patients with chronic end-stage renal 
disease are at increased risk for CMV infection after re- 
ceiving kidneys from living-related donors (LRD) who 
are seropositive for CMV remains controversial. 

We have followed prospectively a group of LRD kidney 
recipients to determine the posttransplant incidence and 
sequelae of CMV infection, specifically with respect to 
the CMV status of the LRD. Our data reveals that re- 
gardless of the serologic status of the recipient, transplan- 
tation of kidneys from seropositive LRDs may increase 
the risk of CMV infection but does not increase the risk 
of lethal viral illness or of graft loss. 


Materials and Methods 


Forty-four LRD renal transplants were performed be- 
tween January 1982 and December 1985 at the University 
of Illinois Medical Center in Chicago. Nineteen were 
HLA-identical and 25 were haploidentical donor-recipient 
pairs. The basic immunosuppressive protocol consisted 
of azathioprine and steroids for all HLA-identical recip- 
ients. Before January 1984, haploidentical recipients were 
treated with an additional course of 14 days of antilym- 
phocyte globulin (ALG) in the immediate posttransplant 
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period as previously described.’ Thereafter, haploidentical 
recipients received cyclosporine and steroids with no pro- 
phylactic ALG use. Donor-specific pretransplant blood 
transfusions (DSBT) were used routinely in all haplo- 
identical donor-recipient pairs, and were administered 
under azathioprine coverage as previously described.° 
All donors had serum CMV titers measured by im- 
munofluorescent antibody assays (IFA) (Electro Nu- 
cleonics Inc., Columbia, MD).’ Recipients similarly had 
pretransplant CMV titers measured by IFA or comple- 
ment fixation. Thereafter, at the time of admission, at 6 
and 12 weeks after transplant and during any febrile ep- 
isode, the serologic studies, as well as sputum, blood, and 
urine viral isolation and culture studies, were performed. 
A positive serologic titer was defined as >1:8 dilution, 
and active infection by CMV was serologically defined as 
a four-fold increase or seroconversion of the CMV anti- 
body titer in the posttransplant serum. Positive culture of 
the virus from a body cavity or from specimens of urine, 
sputum, or blood (growth on a human fibroblast cell line, 
WI38) was also considered as evidence of new infection 


where these cultures had been negative previously. Clinical - 


symptoms and signs of active CMV disease were correlated 
with the laboratory evidence. 

Mean follow-up period was 20 + 12 months with a 
range of 3-51 months. 


Results 


Three patients were excluded from the study due to 
early acute graft loss as a result of accelerated rejection, 


' leaving 41 patients available for long-term follow-up. 


Twenty-eight of 41 donors (68%) and 22 of 41 recipients 
(54%) had positive CMV titers before transplantation. Six 
recipients (15%) subsequently developed clinical and se- 
rologic evidence of CMV infection: three of 19 seroneg- 
ative recipients and three of 22 seropositive recipients 
(Table 1). Seroconversion or an increase in antibody titers 
did not occur in the absence of a clinical manifestation 
of infection. The six patients who developed CMV infec- 
tion received kidneys from 28 seropositive donors (21%). 
One patient was a seronegative recipient of an HLA-iden- 
tical kidney, whereas five patients were from a group of 
25 recipients who received a series of pretransplant donor- 
specific blood transfusions from their haploidentical do- 
nors (20 seropositive and 5 seronegative). Two of these 
five patients were seronegative and three were seropositive 
before transplant. 

Severe CMV illness that required hospitalization oc- 
curred in four recipients, whereas two patients manifested 
only fever and leukopenia. The clinical episodes developed 
at a mean of 5 weeks (range: 3-6 weeks) after transplan- 
tation. No allografts were lost concurrent with the acute 
CMV infections, but two recipients with severe CMV di- 
sease did ultimately lose their kidneys. One patient de- 
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TABLE 1. Relationship between Donor and Recipient CM V Serology 
Before Transplant and Subsequent Infection with CMV in the Post 
Renal Transplant Period 











Donor 
Seropositive Seronegative 
Recipient N = 28 N= 13 

Seropositive (N = 22) 

No. of patients 17 5 

CMV infection 3 — 
Seronegative (N = 19) 

No. of patients 11 8 

CMV infection 3 — 


veloped recurrent membranous glomerulonephritis with 
a severe nephrotic syndrome, necessitating graft nephrec- 
tomy 18 months after the initial infection. The other pa- 


. tient died after an intracranial hemorrhage with a func- 


tioning kidney 4 months after recovery. One additional 
patient in the study died of a myocardial infarction with 
a functioning kidney.. Thus, the actual patient survival 
for the entire group was 95% (42 of 44 patients). Three 
additional kidneys were lost due to chronic rejection con- 
sequent on noncompliance with the immunosuppressive 
regimen, for an actual graft survival of 82% (36 of 44 
grafts). 


Discussion 


Our study confirms the excellent long-term patient and 
graft survival results from living-related donor renal 
transplantation regardless of the CMV serologic status of 
the donor-recipient pair. The serologic status of the re- 
cipients was not predictive of the likelihood of clinical 
CMV illness since seronegative and seropositive recipients 
were at equal risk. Thus, recipient seronegativity 1s not a 
contraindication to transplantation from a seropositive 
donor. Seropositive patients were not protected against 
reinfection or reactivation of latent CMV if they received 
transplants from seropositive donors. However, infection 
and clinical manifestations of CMV are more likely to 
appear in recipients of kidneys from seropositive donors, 
as recipients of seronegative donor kidneys did not develop 
CMV infection. These findings support the contention 
that transmission of the virus by the donor kidney is an 
important factor in the development of CMV infection 
of the recipient.! Adding weight to this argument is the 
demonstration, using DNA recombinant techniques, of 
transmission and expression of identical CMV viral strains 
between donor and recipient.? Furthermore, in seropos- 
itive recipients, “‘reactivation” of CMV would appear to 
represent rather reinfection with a different strain of the 
virus, in fact carried in the transplanted kidney.’ 

The incidence of CMV infection in this study was 15%: 
a figure that might underestimate the true infection rate 
since up to 60% of patients may develop an asymptomatic 
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carrier state at long-term follow-up.' This latter figure may 
decrease significantly to 8-10% if the kidney donor is 
CMV seronegative. Seroconversion, or a rise in posttrans- 
plant CMV titers, was usually associated with some form 
of clinical illness, a feature previously noted by Simmons 
et al.!° 

Fewer recipients of HLA-identical LRD kidneys de- 
veloped CMV infection than in those recipients of mis- 
matched LRD kidneys. This observation was confirmed 
by others.' This difference might be explained on the basis 
of the use of less immunosuppression in the HLA-identical 
recipient.® An alternative explanation might be the use of 
DSBT in the mismatched pairs. The risk of transmission 
of CMV by blood or blood products has been previously 
reported to be about 2.7%/unit.'! This risk is small but 
may increase the chances of CMV infection in the im- 
munocompromised recipient. However, only five of 25 
recipients transfused from their seropositive donors ac- 
quired CMV infection. Thus, DSBT does not seem to 
diminish the safety of the overall transplant procedure 
when the blood originates from a CMV seropositive 
donor. 

No patients suffered the loss of life or allograft as a 
result of infection with CMV. This favorable outcome is 
partially due to the recognition that CMV infection en- 
hances the immunosuppressed state, leading to routine 
withdrawal of all immunosuppressive agents for the du- 
ration of the illness (except for steroids at a low mainte- 
nance dose). 

The correlation between the type or degree of chemical 
immunosuppression and severity of CMV illness has re- 
cently been demonstrated with the introduction of pro- 
tocols using cyclosporine, low-dose steroids, and, specif- 
ically, a reduction in the use of antilymphocyte globulin. 
These protocols have been associated with a decrease in 
the incidence and the severity of CMV illness.!*"!4 

Thus it appears from our study and other published 
reports that at least three factors may be operational in 
the development of CMV infection in the LRD transplant 
recipient: (1) the CMV status of the donor, (2) the degree 
of immunosuppression used, and (3) the CMV status of 
the recipient. We conclude from our study that (1) indi- 
viduals who receive LRD kidneys from seronegative in- 
dividuals are unlikely to develop CMV infection in the 
posttransplant period, (2) the transplantation of seropos- 
itive LRD kidneys may be associated with transmission 
of CMV in susceptible recipients, and (3) CMV infection 
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occurs with equal frequency in seropositive and seroneg- 
ative LRD kidney recipients. With careful management, 
serious morbidity and loss of life can be avoided in those 
individuals in whom CMV infection develops in the post- 
transplant period. Thus, living-related kidney donation 
should not be discouraged on the basis of pretransplant 
CMV serology alone in any donor-recipient pairing. 
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Coagulopathy Post Peritoneovenous Shunt 
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In 1942, 53% of medically treated patients with cirrhosis were 
dead 6 months after the onset of ascites. Only 30% survived 1 
year. This dismal outlook has improved only slightly with ad- 
vances in medicine. Yet, some internists reject the peritoneoven- 
ous shunt (PVS) for this fatal condition even if they are aware 
that a diminished blood volume causes the abnormal sodium 
retention responsible for ascites. Their objections are based on 
life-threatening complications of PVS, especially post shunt 
coagulopathy (PSC). Blood shed into the peritoneal cavity be- 
comes incoagulable. Such blood is immediately coagulated by a 
protocoagulant (soluble collagen) and concurrently lysed by tissue 
plasminogen activator (TPA) secreted by the peritoneal serosa. 
Wide zones of lysis surround peritoneal tissue placed on fibrin 
plates. Large volumes of ascitic fluid infused into circulating 
blood simulates the fate of blood shed into the peritoneal cavity 
with lysis playing the major role. Addition of ascitic fluid to 
normal platelet-rich plasma in vitro initiates clot lysis on throm- 
boelastogram (TEG). Epsilon-aminocaproic acid (EACA) coun- 
teracts this lysis. EACA and clotting factors normalize the TEG 
and arrest PSC. Disposal of ascitic fluid at surgery prevents or 
ameliorates PSC. Mild PSC was encountered only twice in 150+ 
consecutive patients (1.3%) with only one case being clinically 
significant (0.6%). Severe PSC occurred seven times in 98 early 
shunt patients whose ascitic fluid was not discarded. Severe PSC 
requires shunt interruption and control of bleeding with clotting 
factors and EACA. Peritoneal lavage with saline prevents the 
recurrence of PSC on reopening the shunt. In four patients, 
EACA and clotting factors were adequate to arrest coagulopathy. 
Three earlier patients died of PSC before its cause and treatment 
were understood. Proper management eliminates this life- 
threatening complication, and PSC cannot be considered a de- 
terrent to PVS. Disseminated intravascular coagulopathy (DIC) 
is produced in experimental animals only by the injection of 
thrombin or thromboplastin. PSC is a distinct entity differing 
from DIC; EACA and not heparin is the antidote for PSC. 


EVELOPMENT OF ASCITES in a patient with cir- 
rhosis carries with it a gloomy prognosis. In a 


series by Ratnoff and Patek,! 50% of patients 
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with cirrhosis were dead 6 months after the onset of ascites 
and only 30% were still alive at 1 year. The current mor- 
tality has been lessened by improved therapy that has re- 
duced complications from intercurrent infection, distur- 
bances in fluid and electrolyte balance, hemorrhage, and 
hepatic coma. Nevertheless, the survival rate is still only 
55% in 2 years and considerably less for patients who 
continue to imbibe.” Vesin? mentions that the advent of 
modern diuretics has hastened death from renal failure 
rather than prolong survival. Some authors mention that 
there is almost always an element of renal failure before 
death in the patient with cirrhosis.’ 

In the pathogenesis of ascites, salt retention plays the 
critical role.” Reduction in the circulating blood volume 
has been proven to be the responsible factor in the de- 
velopment of salt retention in cirrhotic ascites.° Arrovo 
and Rodés’ in a study of cirrhotic patients with ascites, 
found that those patients who lost their ascites on a salt- 
free diet (i.e., by the urinary excretion of salt and water) 
had a favorable prognosis. Such patients left the hospital 
alive. However, 34 patients with ascites did not excrete 
salt and water on a salt-free diet, and these patients were 
designated as being salt intolerant. Salt-intolerant patients 
were further subdivided into half who were water tolerant 
and half who were water intolerant (water intolerance was 
characterized by a renal free water clearance below 1 mL/ 
min). The 17 patients who were water tolerant responded 
to diuretics with salt excretion and these patients had a 
relatively favorable prognosis with only four of 17 dying 
in the hospital. Seventeen patients were both water and 
salt intolerant. Eight patients died in the hospital. Peri- 
toneovenous shunt (PVS) restores the normal blood vol- 
ume in ascitic patients and normalizes the renal capacity 
to excrete salt and water. Therefore, PVS should be the 
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FIG. 1. This patient had the onset of significant bleeding from his wounds. 
The initial belief was that a vessel had been opened in the subcutaneous 
tunnel. Subsequent laboratory tests confirmed the diagnosis of PSC. 


ideal therapy for patients who are both salt intolerant and 
combined salt and water intolerant and would avert the 
danger of renal failure, which is the most frequent cause 
of death. 

Since PVS corrects abnormal renal physiology funda- 
mental to the development of ascites, most nephrologists 
should be enthusiasts for PVS. Yet, some are reluctant to 
advise surgery for patients and warn that PVS should be 
reserved as a last resort for patients who are seriously ill. 
The primary basis for this caution is the reported incidence 
of life-threatening disseminated intravascular coagulo- 
pathy (DIC), which may complicate PVS.* Although most 
authors ascribe the coagulopathy to DIC, there has been 
little substantiation as to its actual pathogenesis. Because 
post shunt coagulopathy (PSC) is so firmly identified with 
DIC, DIC must be scrutinized as a disease entity to as- 
certain that it truly applies to PSC. PSC can be a fright- 
ening situation (Fig. 1) but it may not be necessarily syn- 
onymous with DIC. 

DIC can be produced in experimental animals only by 
the intravascular injection of thrombin or thromboplas- 
tin.” !° This brings about the rapid utilization of clotting 
factors in the circulating blood and precipitates a bleeding 
diathesis clinically characterized by afibrinogenemia, a 
severe reduction in platelets, prolonged prothrombin time 
(PT) and partial thromboplastin time (PTT), and the de- 
velopment of fibrin-fibrinogen degradation products (fdp/ 
Fdp) in the circulating blood.'' One would logically expect 
that if PSC were DIC, the administration of heparin, which 
is an antithrombotic agent, would offer both protection 
and therapy for PSC. Indeed, the surgical literature even 
suggests the routine use of heparin as a prophylactic. !? 
Yet, clinical experience fails to support that thrombin 
plays any role in PSC and heparin has not proved to be 
effective treatment.!? In addition, the treatment with an- 
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tithrombin III, which is useful in DIC, is neither useful 
in arresting nor preventing the development of PSC.'* 
Merskey et al. distinguished the products of plasmin ac- 
tivity from that of thrombin (both proteolytic enzymes). 
Each cleaves fibrin or fibrinogen at different amino acid 
linkages, and these cleavage products can be identified by 
immunoanalysis.'° Also, the fibrin split products of 
thrombin lysis undergo cross-linking, and this dimer can 
be identified. Evidence from assays suggests that the split 
products in PSC do not arise from the action of thrombin 
but rather from lysis caused by activated plasminogen. '® 
“Defibrinogenation syndrome” is characterized by the 
same coagulation defects as DIC!” and it is impossible to 
clinically determine the cause of the defibrinogenation. 
Differentiation requires sophisticated laboratory tests 
available only in research institutions. Therefore, DIC is 
not a clearly distinguishable clinical entity, and PSC may 
be different from DIC, even though both are included in 
the ‘“‘defibrinogenation syndrome.” 

Many investigators who have speculated on PSC have 
focused on the possibility of its being caused by endo- 
toxin.!®:!? Endotoxin has been identified in the ascitic fluid 
of cirrhotic patients with ascites; but in 75.9% of these 
cases, it is also present in the circulating blood.’ This is 
true especially in patients with severe liver damage and 
jaundice. Endotoxin has not been identified in the cir- 
culating blood of patients with PSC.*'! Endotoxin was 
found in six of 11 specimens of ascitic fluid but was absent 
in plasma both before operation and after PVS.*”* Those 
patients with cirrhosis in whom circulating endotoxin was 
identified in the circulating blood did not suffer with 
DIC.*4 Some ambiguity stems from the use of the limulus 
assay as an indicator for the presence of endotoxin. The 
limulus test has poor specificity and is relatively unreli- 
able.?> Even though there is little to support the toxemic 
etiology of PSC, some advise the routine testing of ascitic 
fluid for endotoxins in the hope of preventing PSC.*° The 
deleterious effect of endotoxemia (partly ascribed to the 
lysis of white blood cells and the presence of white blood 
cells in the peritoneal fluid) has been implicated in the 
pathogenesis of PSC according to some.” If endotoxemia 
were the etiologic agent, antithrombin III should be de- 
pleted in the circulating blood. As previously mentioned, 
this has not been demonstrated, and prophylactic admin- 
istration of antithrombin III is ineffective. 

Although endotoxin is present in the ascitic fluid of 
patients with cirrhosis and especially in those with hy- 
perbilirubinemia, it is not present in malignant ascites. 
Although PSC is less common after PVS for malignant 
ascites, abnormalities of lesser severity do occur. PSC is 
more likely to occur in malignant ascites if jaundice is 
present.”*? 

Fibrinogen is not a constituent of ascitic fluid in the 
same expected ratio to the other plasma proteins. Other 
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plasma proteins are present in ascitic fluid in the same 
relative proportions as they are found in plasma. This is 
what one would expect if ascites is a cell-free filtrate of 
plasma; yet, the concentration of fibrinogen and plas- 
minogen in ascitic fluid is either very low or entirely ab- 
sent.” In place of fibrinogen, fibrin/fibrinogen degradation 
products (fdp/Fdp) are present.” The absence of fibrin- 
ogen in ascitic fluid is a fortuitous circumstance that may 
partly account for the success of PVS. The absence of 
fibrinogen and presence of split products impedes clotting 
that might otherwise occlude the shunt system. 

The intravenous infusion of a large volume of ascitic 
fluid could subject the circulating blood to a set of cir- 
cumstances identical to those encountered by blood in- 
troduced into the peritoneal cavity. Surgeons have long 
recognized that blood shed into the peritoneal cavity be- 
comes incoagulable.*'*? Autotransfusion of peritoneal 
blood can be accomplished with little or no anticoagu- 
lation.” The incoagulability of blood in the peritoneal 
cavity has been very well studied and a comparison can 
be drawn between it and PSC. 

This report details the changes in the coagulation of 
blood after mixing with ascitic fluid and offers a rational 
basis for the cause and treatment of PSC. Our investiga- 
tions of coagulation were conducted by thromboelastog- 
raphy. The peripheral blood in severe cases of PSC was 
also investigated with thromboelastography and compared 
with the effects that ascitic fluid exerts on normal blood. 
The information was then correlated with the published 
data on the fate of blood instilled into the peritoneal cavity. 
Finally, the possibility that PSC might be dose-related to 
the quantity of infused ascitic fluid,” as suggested earlier 
by a number of authors and surmised by ourselves, 
prompted an investigation of the incidence and severity 
of PSC in patients whose peritoneal fluid was emptied 
and discarded at the time of surgery in contrast to our 
earlier practice of reinfusing all the ascitic fluid into the 
patient’s circulation. 


Materials and Methods, Laboratory and Clinical Data 


The case material on which this study is based com- 
prises 98 patients operated on in New York between 1973 
and July 1976 and 88 patients operated on between 1976 
and 1979. Before 1979, most patients were treated at the 
VA and Victory Memorial Hospitals in Brooklyn. Other 
Brooklyn hospitals included University Hospital of 
SUNY, Kings County, Caladonian, Mary Immaculate 
Hospital (Queens), and several others. Since 1979, 72 
shunts were done at Medical University of South Carolina 
Hospital in Charleston. After July 1976, patients were 
emptied of ascitic fluid at time of surgery, and the peri- 
toneal cavity of patients with jaundice, abnormal clotting 
before operation, or turbid fluid were irrigated with saline. 
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Fic. 2. A cylindrical metal rod is suspended by a torsion wire into a 
blood or plasma filled cup in which clotting is initiated. The cup rotates 
back and forth to +90° and —90°. The sidewall of the metal cup is 
attached by the clot to the metal rod, causing the rod to move back and 
forth with the cup. The strength of the clot is measured by the torque 
created in the wire. The torque is measured by the deflection of a light 
beam from a mirror mounted on the torsion wire or in direct writing 
instruments by a torque transducer and a strip chart recorder. The reaction 
time is the interval required for a clot to form measured from the initiation 
of clotting to the first movement of the rod. The maximum divergence 
of the lines measures the maximal tensile strength of the clot. Any re- 
duction from this maximum is due to fibrinolysis. 


In a few patients, so much ascitic fluid was aspirated that 
it was necessary to replace some of the fluid with saline. 

By 1976, we had become convinced the ascitic fluid 
contained something that caused the PSC and, hence, 
started to discard most of the ascitic fluid. If patients re- 
quired volume expansion for hepatorenal syndrome, this 
was accomplished with fresh frozen plasma. Fresh frozen 
plasma has been readily available since the advent of do- 
nor blood fractionation. 

The thromboelastograph had been used on two of our 
patients who developed PSC. The thromboelastograph 
was also used to study the effect of adding ascitic fluid 
from 24 patients to specimens of normal blood in vitre. 
The thromboelastograph (Fig. 2) is an apparatus that 
measures the tensile strength of a blood clot.” 

Thromboelastography was used to determine the effect 
of added ascitic fluid to blood. A small amount of fresh 
cirrhotic ascitic fluid removed at surgery was added to 
plasma from normals in the experimental group and an 
equal quantity of saline solution to a control. The addition 
of ascitic fluid to normal plasma only slightly prolonged 
reaction time but dramatically reduced the tensile strength 
of the clot, and the strength of the fully developed clot 
diminished rapidly from its maximum due to fibrinolysis 
(Fig. 3). Epsilon-aminocaproic acid (EACA) was added 
to the platelet-rich plasma containing ascitic fluid to pro- 
duce a final concentration in the test solutions of 1 mg/ 
mL of EACA. The addition of EACA to the platelet-nch 
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FIG. 3. (A) Platelet-rich plasma from a normal person produces an es- 
sentially normal TEG with very slight lysis of the clot. (B) Dilution with 
saline 1/3 reduces the tensile strength. (C) Substitution of saline with 
ascitic fluid reduces tensile strength further and produces significant clot 
lysis. (D) The addition of EACA to plasma-ascitic fluid mixture inhibits 
the clot lysis, which is then even superior to clot in the saline diluted 
plasma. 


plasma containing ascitic fluid restored the thromboelas- 
togram (TEG) to that of the saline controls. This exper- 
iment strongly suggests that the plasminogen in a normal 
clot was activated by ascitic fluid and that this plasmin- 
ogen activation could be inhibited by EACA. Fresh tissue 
obtained at surgery was then tested to determine its ability 
to activate plasminogen on a fibrin plate. The peritoneum 
produces large amounts of tissue plasminogen activator 
(TPA), and the literature tells us that blood clots in the 
peritoneal cavity are rapidly liquified. A small piece of 
parietal peritoneum, mesenteric peritoneum, and rectus 
sheath were obtained at surgery and immediately tested 
for the production of TPA. The excised tissues were placed 
on an unheated fibrin plate that contains normal circu- 
lating plasminogen.’ A zone of lysis due to activation of 
plasminogen by TPA around the tissues results (Fig. 4) 
after 6 hours of incubation at 37 C. The rectus sheath 
induced minimal lysis on the fibrin plate. The mesenteric 
tissue containing a large amount of fat and less peritoneum 
produced lysis, but not nearly as much as parietal peri- 
toneum, where a wide zone of lysis surrounded the tissue. 
This experiment confirmed that significant quantities of 
TPA are liberated by peritoneal tissue. 

Two early patients with severe PSC showed abnormal 
changes in the TEG. These changes were counteractable 
by therapy (Figs. 5 and 6). The patients were administered 
platelets and clotting factors (fresh plasma) since these 
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elements are commonly reduced in patients with cirrhosis 
even without PSC. The object of replacement therapy was 
to restore any abnormal initial deficiencies to normal. 
Fibrinogen was administered since severe defibrinogen- 
ation occurs with PSC. In DIC, additional fibrinogen given 
by infusion often makes matters worse by rapidly con- 
verting it to split products unless heparin is given to pre- 
vent fibrinogen consumption.” Nonetheless, the admin- 
istration of clotting factors, fibrinogen, and EACA com- 
pletely restored the TEG to normal and arrested bleeding. 

Seven of 98 patients (7.2%) developed severe PSC. 
These occurred more than 10 years ago. One of these 
early patients died in the first 12 hours with a clinical 
picture resembling anaphylactic shock. Anasarca and 
proteinuria were conspicuous findings. Another patient 
died 48 hours after operation with multiple bleeding sites. 
The third patient had massive gastrointestinal hemorrhage 
and pulmonary bleeding that was attributed to PSC and 
died 2 days after operation. Four other patients with severe 
PSC survived with vigorous therapy including heparin, 





FIG. 4. There is no fibrinolysis around rectus sheath (RS) and a little 
around the visceral peritoneum (VP), which is mostly fat from mesentery. 
A wide zone of fibrinolysis is shown around parietal peritoneum (PP). 
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EACA, clotting factors, and platelets. Only one case of 
clinically significant PSC has been encountered in 155 
patients who had surgery during the past 10 years (0.6%). 
During this interval, almost all the ascitic fluid was re- 
moved and discarded at surgery. In jaundiced patients 
and patients with preoperative clotting defects, the peri- 
toneal cavity was irrigated with saline in addition to the 
removal of the ascitic fluid. A significant hematoma of 
the wound developed in one patient and bled into the 
peritoneal cavity requiring transfusion. This patient was 
placed on EACA for 4 days with return of the clotting 
profiles to normal and a marked fall in circulating split 
products. Because of blood in the peritoneal cavity, a new 
shunt was inserted on the 14th postoperative day. In an- 
other case, the laboratory findings were frightening and 
EACA was given to correct them, but no bleeding devel- 
oped. In four cases of severe PSC reported to us by others, 
it was advised that the shunt be interrupted until bleeding 
was controlled by replacement therapy and EACA. After 
control of bleeding, the peritoneal cavity was emptied and 
flushed with saline. The remaining air in the peritoneal 
cavity was displaced with saline and the shunt restarted 
in three patients. None of these patients redeveloped co- 
agulopathy on reopening of the shunt, which further 
demonstrates the role of ascitic fluid in the development 
of PSC. 

The TPA content of 24 ascitic fluid specimens revealed 
considerable individual variation in concentrations. No 
patients with PSC have been encountered or treated since 
the discard of ascitic fluid. 


Discussion 


Although clot lysis is the most conspicuous aspect of 
PSC, fibrinogen and platelets must be replaced to control 
bleeding. Intraperitoneal blood rapidly becomes incoagu- 
lable; nevertheless, platelets and fibrinogen fall precipi- 
tously in intraperitoneally instilled blood.*? Heparin pre- 
vents this fall, indicating that clotting must first occur in 
intraperitoneal blood. Such blood undergoes immediate 
lysis and clots may be evanescent. EACA prevents clot 
lysis and intraperitoneal blood then clots and remains 
clotted. 

Lysis does not account for rapid clotting and con- 
sumption of clotting factors in intraperitoneal blood. In- 
fusion of ascitic fluid causes a profound deficiency of cir- 
culating fibrinogen and platelets. This mimics the fate 
of intraperitoneal blood. The protocoagulant effect of as- 
Citic fluid is caused by soluble collagen.” This substance 
has been purified from ascitic fluid and identified. Intra- 
venous injection of the purified material into rabbits 
causes a significant thrombocytopenia. Soluble collagen 
induces immediate platelet agglutination in vitro and in 
vivo, which is prevented by pretreatment with aspirin. Pa- 
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Fic. 5. (1) A blood specimen was drawn after a patient developed diffuse 
ecchymosis post PV shunt and continuous oozing from wounds. TEG 
was a straight line. (1) After transfusion of fresh frozen plasma platelets, 
fibrinogen, and EACA, bleeding ceased. Blood specimen then revealed 
a normal TEG (2). 


tients treated before shunt with aspirin develop neither 
thrombocytopenia nor PSC. 

The designation of PSC as being identical to DIC im- 
properly places labels on PSC and forebodes a dire prog- 
nosis. Textbook therapy advised for DIC becomes erro- 
neous ae forces physicians to accept heparin as the proper 
therapy.*! 

Superficial laboratory data that confirms DIC (pro- 
longed PT and PTT, fdp/Fdp, and a fall in platelets and 
fibrinogen) cannot distinguish PSC and DIC. There 
are instances of shunts having been removed as a result 
of abnormal laboratory tests in the absence of clinical 
bleeding.” 

EACA has proven to be the best therapeutic agent, yet 
there are objections to its use. Some hematologists believe 
that the administration of EACA to a patient with DIC 
is dangerous? because a bleeding state can be converted 
to a fatal diffuse coagulation. This has not been encour- 
tered in our experience and is an added reason for not 
confusing PSC with DIC, which is caused by thrombin. 
Furthermore, this doubt can be removed by the concom- 
itant administration of small doses of heparin when split 
products being to fall. This is our routine procedure when 
the blood fibrinogen begins to rise and fdp/Fdp in the 
circulating blood begins to decrease. This is the same point 
at which heparin therapy is administered after strepto- 
kinase. 

TPA that occurs in peritoneal tissue is inhibited by 
EACA. TPA is secreted by the peritoneal endothelial cells 
and not just by the underlying vascular endothelium.” 
Secretion of TPA by peritoneum is stimulated by alco- 
hol. TPA preferentially causes the lysis of fibrin rather 


cm 


Fic. 6. (1) Patient developed ecchymosis and continuous oozing from 
neck wound. A spindle shaped TEG with platelet-rich plasma signified 
lysis of the clot. (2) Patient responded to fresh frozen plasma, platelets, 
and EACA. No fibrinogen was necessary, so the width of the TEG remains 
smaller than in normals. 
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than fibrinogen. However, dangerous bleeding can be 
initiated by streptokinase and urokinase because these 
substances act nonselectively both on circulating plas- 
minogen*’ and fibrin-bound plasminogen. Consumption 
of the circulating fibrinogen causes a serious coagulopathy. 
TPA acts predominantly on the plasminogen that ts con- 
tained in the clot together with the fibrin. TPA can dissolve 
clots without disturbing circulating plasminogen unlike 
streptokinase, which leads to afibrinogenemia and serious 
coagulopathy. 

Before lysis, fresh blood instilled into the peritoneal 
cavity is clotted, consuming both platelets and clotting 
factors.*® The clot is then lysed by tissue plasminogen 
activation. TPA brings about the consumption of fibrin- 
ogen and plasminogen, which are both reduced or absent 
in ascitic fluid. Fibrin/fibrinogen degradation products are 
in themselves excellent anticoagulants and contribute to 
the defect seen in PSC. Unlike heparin, the anticoagulant 
properties of split products cannot be counteracted. Ascitic 
fluid that is concentrated by dialysis and then infused has 
a lesser propensity to produce PSC. This is explained by 
the small molecular size of split products that permits 
their removal by dialysis. The concentration of split 
products contributes to the coagulation defect. 

If TPA is secreted by the peritoneal fluid, why do valves 
occlude with “fibrin flecks”? The flecks are really fibrin- 
containing necrotic inflammatory debris and bacteria.~° 
The inflammatory origin of these deposits must be rec- 
ognized. Peritoneal inflammation or infection inhibits the 


secretion of TPA by peritoneal cells.°' In the presence of » 


a pyrogenic infection, thick fibrinoplastic exudates can 
develop on the peritoneal surface. They are not lysed"? 
and remain to cause fibrous adhesions.” As soon as in- 
fection intervenes, fibrin deposits fail to dissolve. Fortu- 
nately, this usually confines the infection to the peritoneal 
cavity. Dissemination of infection is an important reason 
that the author has not incorporated a pump into the 
venous line of a LeVeen shunt. The presence of TPA in 
normal ascitic fluid may prevent caval thrombosis. The 
absence of TPA in peritonitis can cause spontaneous caval 
thrombosis. 

Small intraperitoneal doses of heparin and/or preop- 
erative administration of aspirin and EACA may prevent 
all aspects of PSC. This concept deserves attention. Such 
prophylaxis might be useful in patients with preoperative 
coagulation defects simulating the “defibrinogenation 
syndrome” since these patients have a higher risk of de- 
veloping serious PSC.” Prophylaxis against PSC may be 
very important in patients with hepatorenal syndrome. 
The blood urea nitrogen in this condition is elevated and 
oliguria is present. These patients require significant 
plasma expansion to produce diuresis. This plasma ex- 
pansion produces hemodilution and lowers blood viscos- 
ity. The reduction in viscosity facilitates perfusion even 
through the high resistance offered by vasospastic renal 
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vasculature. In this manner, hemodilution reverses renal 
shutdown.>**° Our preference has been to accomplish he- 
modilution with plasma albumin or normal plasma rather 
than ascitic fluid. If albumin or plasma were unavailable 
in a patient with impending renal failure, expanding the 
plasma volume with ascitic fluid would be safe if admin- 
istered with EACA and intraperitoneal heparin. 
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Organization of a venous thrombus proceeds much faster than 
that of an arterial thrombus. Two different double-ligation pro- 
cedures were used for study of the time sequence of thrombus 
organization by the vascularized (in situ) and devascularized 
(dissected) walls of the external jugular vein and common carotid 
artery in 21 mongrel dogs. Blood in the ligated segments of the 
in situ veins remained mostly fluid. In these segments, intimal 
hyperplasia was observed after 4 weeks with apparent preser- 
vation of an endothelial lining. However, in the dissected veins, 
the trapped blood rapidly thrombosed. Remarkable cell prolif- 
eration quickly occurred in these dissected walls with rapid in- 
vasion of the thrombus to achieve complete organization by 4 
weeks. In contrast, a thrombus formed in the ligated segments 
of all arteries, whether in situ or dissected, and organization was 
much slower, requiring about 4 months for completion. Fuil-wall 
viability was maintained in 100% of the in situ veins and in 95% 
of the devascularized veins, but inner wall viability was lost in 
30% of the in situ arteries and in 95% of the devascularized 
arteries. 


behavior of arterial and venous thrombi in man: 
an arterial embolus can still be rather easily re- 
moved even weeks after its lodgment; however, successful 
venous thrombectomy is usually impossible after 24 hours. 
There have been many articles that deal with the or- 
ganization of arterial mural thrombus in relation to the 
development of atherosclerosis.'~> Many other studies 
have dealt with the initial stage of venous thrombosis.°”’ 
However, little attention has been paid to the study of 
differences in the organization of arterial and venous 
thrombi,” and of the influence of vessel wall anatomy 
on this process (Fig. 1). 
These experiments were designed to compare the 
pathologic fate of arterial and venous thrombi, to ascertain 
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the effects of these thrombi on the vessel walls and to 
study the mechanisms involved. 


Materials and Methods 


Twenty-one mongrel dogs of both sexes, weighing from 
11.8-40.9 kg (mean: 24.6 kg) were included in this study. 
All animals received humane care according to the “Prin- 
ciples of Laboratory Animal Care” formulated by the Na- 
tional Society for Medical Research and the “Guide for 
the Care and Use of Laboratory Animals” prepared by 
the National Academy of Science and published by the 
National Institutes of Health (NIH Publication No. 80- 
23, revised 1978). l 

Before operation the subjects were given 0.25 mg/kg 
of acepromazine maleate and 0.01 mg/kg of atropine. 
Anesthesia was introduced by 5-10 mg of thiamylal so- 
dium given intravenously until effect. The subjects were 
intubated and maintained in Stage II surgical anesthesia 
by a combination of 0.5-1.0% halothane and a mixture 
of nitrous oxide and oxygen given in a 2:1 ratio via a 
closed-circuit respirator. 

The following two operative procedures were performed 
in a sterile manner on each subject (Fig. 2). 


Procedure 1 (In Situ) 


The common carotid artery, which has no branches, 
was exposed proximally and distally through a midline 
cervical incision. Adventitial tissue approximately 8 cm 
long in the middle of each vessel was left undisturbed. 
The distal end of the artery was ligated first with 4-0 silk 
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Fics. 1A and B. Normal ca- 
nine external jugular vein (A) 
and common carotid artery 
(B) (original magnification 
X110; H&E stain). 


and then the proximal, leaving the lumen distended with 
blood. 

Approximately 8 cm of the external jugular vein on 
the same side was exposed by a separate lateral skin in- 
cision. Possible damage to the perivenous tissue was care- 
fully avoided. The branches and tributaries of the canine 
external jugular vein were ligated with 4-0 silk. The prox- 
imal end of the vein was ligated first and then the distal, 
with 4-0 silk, leaving the lumen distended with blood. 

This procedure was designed to permit observation of 
the reaction between the vacularized vessel wall and the 
blood trapped within its lumen. 


Procedure 2 (Dissection) 


Approximately 8 cm of the common carotid artery was 
exposed and dissected free from the surrounding tissue. 
Ligation was performed as in the in situ experiments. 

Approximately 8 cm of the external jugular vein on 
the same side was exposed and all branches were ligated 
with 4-0 silk and divided in the process of completely 
freeing the vein. The proximal end of the vein was ligated 
first with 4-0 silk and then the distal, leaving the lumen 
distended with blood. 

This procedure was designed to permit observation of 
the reaction between the devascularized vessel wall and 
the blood trapped within its lumen. 

After the procedures, the wounds were closed in con- 
ventional manner. 

The specimens were retrieved from the anesthetized 
animals after seven different study periods: 3 days; 1, 2, 

3, and 4 weeks; 2 and 4 months. At retrieval, all specimens, 
including a 2-cm cuff beyond the sites of ligature, were 
removed and examined macroscopically. Proximal, mid- 
dle, and distal cross-sections between the ligations were 
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cut from each specimen, fixed with 10% formalin, and 
embedded in glycol methacrylate resin. Slides were pre- 
pared and stained with hematoxylin and eosin (H&E) for 


light microscopy. 


Results 


Veins After In Situ Procedure 


Macroscopic observations. There was minimal tissue 
reaction in the adventitia of the ligated segment. The 
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FIG. 2. Operative procedures for in situ and dissected preparations. CA 
= common carotid artery; JV = external jugular vein. 
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FIGS. 4A-D. Dissected veins (H&E stain). (A) A 3-day specimen showing 
thrombus in the lumen (original magnification X55) and inflammatory 
reaction in the adventitia. (B) A 1-week specimen showing thrombus in 
the lumen with some organizing cells (original magnification X 110) and 
an extensive inflammatory reaction throughout the wall. (C) A 2-week 
specimen showing organized thrombus in the periphery (original mag- 
nification X 110). (D) A 4-week specimen showing completely organized 
thrombus with large recanalizing vessels (original magnification X55). 
M = media, Th = thrombus; OC = organizing cells; OT = organized 
thrombus; arrows indicate thickness of media. 
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Fics. 3A-C. In situ veins 
(H&E stain). (A) A 4-week 
specimen showing intimal 
hyperplasia (original magni- 
fication X110). (B) A 2- 
month specimen showing in- 
timal hyperplasia (original 
magnification X55). (C) A 4- 
month specimen showing in- 
timal hyperplasia (original 
magnification X110). M 
= media; T = thrombus; IH 
= intimal hyperplasia; arrows 
indicate thickness of media. 


trapped blood remained fluid except for a few small 
thrombi. 

Microscopic observations. There was little adventitial 
reaction. The venous wall had retained its viability. In- 
timal cells increased in number in the 2-week specimens 
and had developed into substantial intimal hyperplasia 
by 4 weeks (Fig. 3A) with apparent continued presence 
of a confluent endothelial lining. The blood in the lumen 
was mostly fluid. Floating thrombi were present in about 
50% of specimens. The thickness of the intimal hyper- 
plasia varied from specimen to specimen (Figs. 3A-C). 


Veins After Dissection Procedure 


Macroscopic observation. There was a marked and pro- 
gressive tissue reaction in the adventitia in the 3-day and 
l-week specimens. There was thickening of the venous 
wall with adhesion to the surrounding tissues. Freeing of 
these early specimens was accompanied by moderate 
oozing from the venous bed. The lumen was full of 
thrombus. The color of the thrombus was dark red in the 
3-day to 2-week specimens and gray after 3 weeks; the 
thrombus had been replaced by whitish tissue by 4 weeks. 
The veins were largest in the l-week specimens; they 
gradually shrank and eventually resembled white fibrous 
cords after 4 weeks. There was much less adhesion of the 
older specimens to the surrounding tissue, and their 
removal was characterized by only slight oozing from the 
venous bed. 

Microscopic observations. A marked inflammatory re- 
action was seen in the adventitia in the 3-day and 1-week 
specimens. This reaction was characterized by leukocytes, 
red blood cells, and fibroblasts and gradually decreased 
by 3 weeks. The venous wall had retained its viability 
except for one of 21 veins, in which one section showed 
loss of inner wall staining characteristics. Thrombus filled 
the ligated segment (Fig. 4A). Identification of the intima 
was not possible after 1 week. The process of organization 
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Fics. 5A-C. Jn situ arteries 
(H&E stain). (A) A 3-week 
specimen showing thrombus 
in the lumen with loss of 
staining characteristics in the 
inner wall (brackets) (original 
magnification X110). (B) A 
2-month specimen showing 
organization of the outer 
portion of the thrombus 
(original magnification X55). 
(C) A 4-month specimen 
showing complete organiza- 
tion of the thrombus with 
small recanalizing vessels 
(original magnification X55). 
M = media; Th = thrombus; 
OT = organized thrombus; 
arrows indicate thickness of 
media. 


was accomplished by ingrowth of highly vascularized tis- 
sue, including various kinds of cells such as mesenchymal 
cells, fibroblasts, macrophages, and smooth muscle cells. 
In this article, these cells are referred to as “organizing 
cells.” These cells were invading the thrombus in the 1- 
week specimens (Fig. 4B). Invasion progressed to achieve 
complete organization of the thrombus by 4 weeks. (Figs. 
4C and D). 


Arteries After In Situ Procedure 


Macroscopic observations. There was minimal reaction 
in the adventitia of the ligated segment. The lumen was 
filled with thrombus. The arteries shrank to some extent 
after 2 months, accompanied by change in color of the 
thrombus from red to gray. 

Microscopic observations. There was little adventitial 
reaction. Thrombus was present in the lumen. It was dif- 
ficult to identify the intima after thrombus formation. In 
about 30% of the specimens, the inner part of the wall, 
ranging from 10-30% of wall thickness, showed loss of 
staining characteristics (Fig. 5A). Organizing cells were 
first observed invading into the periphery of the thrombus 
at 3 weeks and gradually increasing in number by 2 
months (Fig. 5B). By 4 months the thrombus was com- 
pletely organized in two of three specimens (Fig. 5C). 


Arteries After Dissection Procedure 


Macroscopic observations. Moderate reaction in the 
adventitia was observed in the 3-day and l-week speci- 
mens, leaving only a greatly thickened adventitia after 2 
weeks. The lumen was filled with thrombus. The artery 
shrank to some extent after 2 months, with changing in 
color of the thrombus from red to gray. 

Microscopic observations. Inflammatory cells present 
in the adventitia of the 3-day specimens gradually de- 
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creased and had disappeared by 4 weeks. Thrombus was 
present in the lumen. It was difficult to identify the intima 
after thrombus formation. In most specimens the wall 
showed loss of staining characteristics, ranging from 30- 
70% of its total thickness extending from the intima out- 
ward (Fig. 6A). This region was more extensive than that 
observed in the in situ arteries. Organizing cells were ob- 
served in the thrombus in some specimens after 3 weeks 
(Fig. 6B). They increased in number (Fig. 6C) and had 
replaced the thrombus by 4 months in all three specimens 
(Fig. 6D}. This process was much slower than in the dis- 
sected veins. 

Table 1 shows the pathologic characteristics of these 
specimens. 


Discussion 


As shown in Table 1, thrombus formed in all the dis- 
sected veins and in both the in situ and dissected arteries, 
but it was difficult to induce thrombus formation in the 
in situ veins, which demonstrated intimal hyperplasia with 
apparent preservation of an endothelial lining. Blood stasis 
alone does not produce venous thrombosis”!®!'! unless 
combined with endothelial damage and hypercoagulabil- 
ity. In most previous studies, thrombogenic agents such 
as thrombin were used or endothelial cells were damaged 
mechanically or chemically to create thrombi.”!* We 
avoided these techniques because of the possibility that 
they might modify the natural course of thrombus orga- 
nization. 

Procedure | (in situ) is similar to the clinical situation 
observed in both peripheral arterial and pulmonary em- 
bolism where the vessel wall is intact; the actual site of 
embolus lodgment corresponds to the ligated segment in 
this study. Procedure 2 (dissection) may in some measure 
reflect the response of an abnormal vessel, such as an 
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Fics. 6A-D. Dissected arteries (H&E stain). (A) A l-week specimen 
showing thrombus in the lumen with greater loss of staining characteristics 
in the inner wall (brackets) than in Figure 5A (original magnification 
X110). (B) A 4-week specimen showing thrombus with organizing cells 
near the former luminal surface (original magnification X110). (C) A 2- 
month specimen showing organization of the outer portion of the 
thrombus similar to Figure 5B (original magnification X55). (D) A 4- 
month specimen showing complete organization of the thrombus similar 
to Figure 5C (original magnification X55). M = media; Th = thrombus; 
OC = organizing cells; OT = organized thrombus; arrows indicate thick- 
ness of media. 
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artery affected by atherosclerosis or a vein by varicose 
formation. 

In the venous wall, the vasa vasorum penetrate as far 
as the intima,!* reaching to within 20 um of the surface 
to supply the entire wall with oxygen and nutrients, even 
if luminal diffusion ceases (Figs. 7A—C). This microvas- 
cularity of the wall appears to provide a rich source of 
vessels in proximity to the surface to support a rapid in- 
vasion and early organization of the thrombus. 

In the arterial wall, on the contrary, the vasa vasorum 
do not penetrate into the inner 300-500 um of the arterial 
wali,>!4!5 leaving this region dependent on luminal dif- 
fusion for its nutrition (Figs. 7D-F). In our devascularized 
(dissected) arterial specimens (Fig. 7F) there was extensive 
loss of inner wall viability due to permanent loss of lu- 
minal diffusion and to temporary loss of vasal perfusion 
until anastomotic connections with perivascular vessels 
could be re-established. One might predict that such loss 
of inner wall viability would of itself substantially delay 
the speed of organization of an arterial thrombus. How- 
ever, Our experiments showed similarly prolonged orga- 
nization times (Table 1) whether or not there was inner 
wall necrosis in response to loss of luminal and/or vasal 
perfusion. In the artery, therefore, like the vein, organi- 
zation of a thrombus would appear to depend on invasion 
by a highly vascularized granulation-type tissue. Differing 
from the vein, however, this tissue arises from the vasal 
sources deep in the arterial wall. 

Our experiments and their clinical counterparts 
strongly indicate that differing distributions of the vasa 
vasorum in the vascular wall are responsible for the major 
differences we have observed in the effect of an occluding 
thrombus on inner wall viability and the ability of the 
wall to rapidly organize the thrombus. 


16-18 


Conclusions 


From this study, the following conclusions were made: 
(1) If the venous wall is normal, complete blood stasis 
rarely causes formation of thrombus. However, even in 


TABLE 1. Pathologic Characteristics of 21 Double-ligated In Situ and Dissected Veins and Arteries 


In Situ Vein 


Adventitial reaction Minimal 


Loss of wall viability None One specimen 


(40% of inner wall) 


Thrombus formation Very incomplete: Complete 
fluid blood 
present with a few 


floating thrombi 


Organization of thrombus NA 
4 weeks in all 
specimens 


Intimal hyperplasia Present after 4 weeks None 


Dissected Vein 


Moderate to severe 


Rapid: completed by 


In Situ Artery Dissected Artery 


Minimal Moderate to average 

10-30% of inner wall in 30% 30-70% of inner wall in 95% 
of specimens of specimens 

Complete Complete 


Slow: completed by 4 months 
in all specimens 


Slow: completed by 4 months 
in 67% of specimens 


None None 


a 
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Fics. 7A-F. Hypothetical 
drawing of nutritional supply 
to the venous and small-cal- 
iber arterial wall; L = luminal 
diffusion; V = diffusion from 
the vasa vasorum. (A) Nor- 
mal venous wall: both L and 
V are capable of nourishing 
the entire wall. (B) Vein after 
an in situ procedure. The 
blood in the lumen is fluid. 
Although L has ceased, the 
venous wall retained its via- 
bility because V supplied the 
entire wall. (C) Vein after 
a dissection procedure. 
Thrombus formed in the lu- 
men. After the procedure, 
both V and L ceased, but V 
recovered soon due to re-es- 
tablishment of connections to 
perivenous vessels and sup- 
ported full-wall viability. (D) 
Normal thin-walled artery 
(less than 500 um in thick- 
ness). While L can supply the 
entire wall, V supplies only 
the outer part of the wall. (E) 
Artery after an in situ pro- 
cedure. Thrombus formed in 
the lumen and the inner 
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10-30% of the wall lost its viability in 30% of specimens due to loss of L. (F) Artery after a dissection procedure. Thrombus formed in the lumen 
and both L and V ceased but V recovered soon due to re-establishment of connections to periarterial vessels. As a result, the viability of the outer 
part of the wall was maintained but the viability of the inner 30-70% of the wall was lost in 95% of specimens. 


the normal artery, complete blood stasis routinely causes 
formation of thrombus. (2) Loss of viability rarely occurs 
in the venous wall subsequent to luminal thrombosis. Loss 
of viability occurs much more frequently in the inner part 
of the arterial wall subsequent to luminal thrombosis. (3) 
Venous thrombi are organized much more rapidly than 
arterial thrombi. (4) The distance of the vasa vasorum 
from a thrombus appears to determine the speed of its 
organization. This anatomy could explain the rapid or- 
ganization of a venous thrombus and the delayed orga- 
nization of an arterial thrombus. 
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Atrial Caval Shunting in Blunt 


Hepatic Vascular Injury 





PETER F. ROVITO, M.D. 


Of 51 patients with major blunt hepatic trauma treated at a 
Level I trauma center, 29 patients (56.8%) survived. Nine of the 
51 patients required insertion of the atrial caval shunt, as indi- 
cated by uncontrollable hemorrhage due to disruption of the 
perihepatic veins. Eight of these nine patients sustained injury 
to the hepatic veins or the retrohepatic vena cava. Of the eight 
patients with hepatic vascular injury, four (50.0%) were long- 
term survivors. In hepatic trauma patients with suspected hepatic 
vascular injury, aggressive use of the shunt can control hemor- 
rhage before the onset of coagulopathy or hypothermia. 


LUNT TRAUMA TO THE LIVER carries a high mor- 
tality; in severe cases such as those associated with 
multiple trauma, the patient can exsanguinate in 

the field. Concomitant injury to the hepatic veins or re- 
trohepatic vena cava is almost always fatal. Should the 
patient survive enroute to the hospital, the inaccessibility 
of the hepatic veins and retrohepatic vena cava renders 
their surgical isolation and control extremely difficult. 


Vascular isolation of the liver has been achieved with the - 


atrial caval shunt together with the Pringle’ maneuver. 
The shunt permits continuous venous return sufficient to 
maintain the ventricular filling pressures necessary to sus- 
tain cardiac output while simultaneously providing a 
“bloodless” field for repair of traumatized vascular struc- 
ture. The experience of a Level I trauma center’s use of 
the atrial caval shunt is reviewed here, together with a 
brief history of hepatic vascular isolation and a potential 
alternative method. 


Materials and Methods 


The Lehigh Valley Hospital Center (LVHC), Allen- 
town, Lehigh County, Pennsylvania, is a Level I trauma 
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center whose MedEvac program serves 1.5 million people 
in eight counties in Southeastern Pennsylvania plus two 
counties in New Jersey. From November 1979 through 
February 1985, over 7000 trauma patients had been 
treated. All cases of major hepatic trauma were reviewed 
with attention directed toward hepatic vein or retrohepatic 
vena cava injury requiring insertion of the atrial caval 
shunt. Major hepatic trauma was defined as (1) a lacer- 
ation with significant hepatic parenchymal disruption, i.e., 
at least 10 cm in length and 3 cm deep; (2) multiple mod- 


- erate lacerations with or without hematoma; or (3) stellate 


lacerations. 


Results 


Of 51 cases of major hepatic trauma reviewed, nine 
involved the use of the atrial caval shunt. Seven of these 
nine patients were male, two were female, and eight of 
the nine were between 20 and 29 years of age. AIl nine 
patients were in shock on admission, with systolic blood 
pressure of 80 or less. All nine patients had major liver 
injury in addition to multiple trauma (Table 1). Four pa- 
tients had major hepatic vein injury, four patients had 
hepatic vein and retrohepatic vena cava injury, and one 
patient had ‘strictly hepatic trauma with no involvement 
of these vessels. 

Eight of the 51 patients (15.7%, SEM: 5.1%) had major 
hepatic vascular trauma. Of the eight patients, four (50.0%, 
SEM: 17.7%) survived. The sternal split approach, using 
an endotrachial tube with a hole cut at the appropriate 
level as the shunt, was used in seven patients, three of 
whom survived. In the remaining patient who survived, 
an infrarenal approach was used, employing a large chest 
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TABLE 1. Patient Demographics with Use of the Atrial Caval Shunt 
Patient Age Cause of Infrahepatic 
No. Sex (yrs) Injury Hepatic Vein Vena Cava Assessment of Injuries Blood Hypothermic DIC Survival 
l F 21 MVA Yes Yes Liver: large stellate lacerations; PRBC-6 ? No No (in OR) 
(Multiple) hepatocaval disruption FFP-6 
Plates-4 
2 M 29 MC Yes No Liver: extensive lacerations of | PRBC-59 Yes Yes Yes 
right lobe, splenic rupture; FFP-30 
contusions of pancreas, Cryo-10 
stomach, small and large Plates-36 
bowel, kidney; fractured 
tibia; fractured mandible; 
right hemopneumothorax 
3 M 20 MVA Yes Yes Liver: transection of liver at PRBC-22 Yes Yes Yes 
falciform ligament with free FFP-10 
floating left lobe; laceration  Cryo-0 
of spleen; fractured femur Piates-10 
4 M 24 MVA Yes Yes Liver: fracture along falciform  PRBC-50 Yes Yes Yes 
(Multiple) lig; fracture along right FFP-16 
triangular and coronary lig, Cryo-10 
avulsing and wedge from Plates-38 
‘right lobe; right 
hemopneumothorax 
5 M 20 MVA Yes Yes Liver: complete transection at PRBC-34 ? Yes No (in OR) 
infrahepatic vena cava; FFP-4 
hepatocaval disruption; Cryo-10 
portal vein laceration; 
fractured right forearm, 
right tibia . 
6 F 25 MVA Yes No Liver: multiple fractures, PRBC-30 Yes Yes No (in OR) 
shattered nght lobe, FFP-10 
lacerated small bowel, Plates-10 
lacerated appendix 
7 24 MVA Yes - No Liver: transection left PRBC-30 Yes Yes No (in OR) 
hemopneumothorax FFP-2 
g 22 MVA Yes No Liver: fractured right lobe; PRBC-54 Yes Yes Yes 
renal contusion, multiple FFP-32 
fractures of pelvis; right Cryo-40 
hemopneumothorax; Plates-30 


edemetous small bowel 
preventing closure; prolene 
mesh used; cardiac arrest 
twice; temporary pacemaker 


MC = motorcycle. 
MVA = motor vehicle accident. 


tube as the shunt. Blood was replaced mainly via com- 
ponents: packed cells ranged from 5-59 units; other com- 
ponents are listed in Table 1. All patients developed dis- 


seminated intravascular coagulation (DIC) or a “washout” . 


coagulopathy despite meticulous replacement of coagu- 
lation factors. All patients in our study who survived were 
hypothermic (less than 92 F) with an average temperature 
of 83 F at start of surgery and were still hypothermic on 
return to the Shock Trauma Intensive Care Unit. 


Discussion 


In 1966, Heany et al.” devised a method of hepatic 
vascular isolation clamping the porta hepatis a la Pringle, 
| the suprahepatic and infrahepatic vena cava, and the aorta, 


but complications included cardiac arrhythmias and arrest 
due to decreased venous return. Buchberg et al.? in 1967 
pioneered the use of an intracaval catheter, thereby per- 
mitting venous return, by introducing a chest tube through 
the suprarenal vena cava and threading it proximally to- 
ward the right atrium, a technically difficult and time- 
consuming procedure. In 1968, Schrock et al.* introduced 
a right thoracoabdominal approach to insert an intracaval 
catheter through the right atrial appendage. A side hole 
was cut in the proximal end of the catheter, which would 
lie in the right atrium, and the distal end was threaded to 
just above the renal veins, thus allowing caval blood to 
return to the heart. Fullen et al. began the median ster- 
notomy approach, which allowed better access to the 
heart, liver, and vena cava. Later refinements included 
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TABLE 2. Survival with the Atrial Cava Shunt: Hepatic Vein/ 
Retrohepatic Vena Cava Injury Due to Blunt Trauma 


| No. of No. of No. of 
Patients Survivors Deaths 
Shrock et al.* 1968 2 0 2 
Yellin et al.” 1971 1 0 l 
Kudsk et al. 1982 6 0 6 
Misra et al.’ 1983 3 | 2 1 
Current study 8 4 4 


using a cuffed endotrachial tube as the shunt, obviating 
the need to secure it. Aaron and Mays designed a catheter 
with a long cylindrical balloon that completely isolates 
the retrohepatic vena cava. 

Although the use of the atrial caval shunt had been 
proven successful in managing penetrating hepatic 
trauma,’ before 1976, the use of the atrial caval shunt in 
injuries of the hepatic vein or retrohepatic vena cava due 
to blunt trauma remained unsuccessful and uniformly 
fatal. After 1976,° a few cases of survivors of hepatic vein 
and retrohepatic vena cava injury secondary to blunt 
trauma with the use of the atrial caval shunt were reported? 
(Table 2). 

Our results apply to the sternal split and infrarenal ap- 
proaches. The median sternotomy approach, in which the 
shunt is threaded through the atrial appendage into the 
cava, is currently preferred (Fig. 1). The advantages of 
this over the infrarenal approach are: (1) exposure from 
the incision of the area of injury; (2) improved control 
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Fic. 1. Atrial caval shunt using endotracheal tube as the shunt. 
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and rapidity of insertion; (3) potential for direct intracar- 
dial transfusion; and (4) if necessary, open cardiac massage 
and warm saline lavage of the heart.!° 

Complications of the shunt insertion are few but seri- 
ous. Air embolism is but one, thus demanding extreme 
care in inserting the catheter. Additional complications 
include perforation of vascular structures on insertion, 
pulmonary embolization of the catheter itself, and 
thrombosis within the catheter.!! 

The hypothermia experienced by our patients is be- 
lieved to convey a protective effect to the viscera in general 
and the liver in particular. The slowing of the patient’s 
metabolism as a result of the lower temperature improves 
the tolerance of ischemia. Normothermic ischemia time 
for the liver is 15-20 minutes,**” but in the hypothermic 
liver up to 60 minutes of clamp time has been tolerated 


` in animals without adverse effects. !? 


Hypothermia is a double-edged sword. It can cause 
myocardial depression with decreased cardiac output and 
predisposition to arrhythmias. Coupled with an already 
hypovolemic heart manipulated for shunt insertion, hy- 
pothermia can cause a tendency toward dysrrhythmias, 
including ventricular fibrillation and cardiac arrest. Con- 
tinuous lavage of the heart (and other organs) with warmed 
saline has been helpful in dealing with hypothermia once 
control has been achieved. 

An alternative to the atrial caval shunt is currently being 
explored at LVHC, Percutaneous catheters placed in the 


left subclavian and femoral veins and connected to a rapid 


transfusion device will allow massive fluid resuscitation 
in a matter of seconds. Immediate laparotomy and di- 
agnosis of hepatic vein and retrohepatic vena cava injury 
is followed by application of a series of clamps to the 
suprahepatic and infrahepatic vena cava and the porta 
hepatis. A Y connector is placed on the subclavian cath- 
eter, and the femoral vein line is attached to an arm of 
the Y. The other is still connected to the rapid transfusion 
device. In addition, a catheter may be placed in the portal 
vein and connected to the femoral vein catheter. This 
arrangement of clamps and catheters effectively isolates 
the liver from circulation while still allowing venous return 
to the heart from the extremities and viscera via the fem- 
oral catheter connected to the subclavian catheter. Animal 
experiments are currently being conducted, thus far 
yielding encouraging results. 

Vascular isolation of the liver and retrohepatic vena 
cava for hemorrhage control remains a technical chal- 
lenge. Exposure of the retrohepatic area is a time-con- 
suming and difficult process, and attempts at direct vi- 
sualization are often met with torrential hemorrhage. Pa-. 
tients with this injury secondary to blunt trauma usually 
die in the field, but with improved advanced life support 
(ALS) and MedEvac capabilities, more of these patients 
are arriving at trauma centers: in shock, but alive. In he- 
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patic trauma patients with suspected hepatic vascular in- 
jury, aggressive use of the shunt can control hemorrhage 
before the onset of coagulopathy or hypothermia. 
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Esophageal Atresia and Tracheoesophageal 


Fistula in the Twin 


Anatomic Variants 





THOMAS V. WHALEN, JR., M.D. DAVID M. ALBIN, M.D. 


Recent experience with a twin who had esophageal atresia and 
tracheoesophageal fistula revealed complex anatomy not sus- 
pected before operation. The experience in patients with esoph- 
ageal atresia and tracheoesophageal fistula who were twins was 
reviewed at the Children’s Hospital of Los Angeles. Of 245 pa- 
tients seen in the past 23 years, 16 were twins (only two of whom 
were siblings). Six of the 16 patients (38%) had other than the 
most frequent anatomy, i.e., proximal atresia of the esophagus 
and distal fistula. Two of these patients had extremely complex 
anatomy. Twenty-five per cent of the patients had a right aortic 
arch compared with 5% of all patients with tracheoesophageal 
fistula. The surgeon who encounters a twin with esophageal 
atresia or ‘tracheoesophageal fistula is appropriately cautioned 
that significant anatomic complexity may be encountered. 


esophageal atresia and tracheoesophageal fistula 

is essentially the same or just slightly greater than 
in the general population.’ Recently, we operated on a 
twin with tracheoesophageal fistula who had an unusually 
large fistula associated with a laryngotracheoesophageal 
cleft. This patient prompted a review of experience with 
esophageal atresia and tracheoesophageal fistula in twins 
at the Children’s Hospital of Los Angeles. 


T: INCIDENCE OF twinning in patients with 


Methods 


_ All patients admitted to the Children’s Hospital of Los 
Angeles from January 1960 through December 1983 with 
a diagnosis of tracheoesophageal fistula and/or esophageal 
atresia were reviewed. In this group there were 16 twins, 
14 of whom had a normal sibling/twin, and one set of 
monozygotic twins, both of whom had esophageal atresia 
and tracheoesophageal fistula. 

The 16 charts were reviewed specifically for the follow- 
ing data: sex, birthweight, type of anomaly, associated 
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congenital anomalies, operative procedures performed, 
and results, including morbidity and mortality. The side 
of the aortic arch was recorded for each patient.. The sur- 
geon’s dictated operative note was used for a description 
of the anatomy. 

Survivor follow-up data were obtained from clinic rec- 
ords. 


Results 


The classification used to describe the anatomy of the 
congenital defect is descriptive and does not follow a preset 
lettered system. This anatomic classification is found in 
Table 1. 

It should be noted that the two twins with laryngo- 
tracheoesophageal cleft were the only patients with this 
rare problem encountered at the Children’s Hospital of 
Los Angeles over the past 25 years. The monozygotic twins 
had proximal esophageal atresia and distal tracheoesoph- 
ageal fistula without other significant associated anoma- 
lies. 

Table 2 is a compilation of the anomalies discovered 
in this series. Many of the patients were found to have 
multiple anomalies. . 


Discussion 


The largest published series of infants with esophageal 
atresia and tracheoesophageal fistula is the report of the 
Surgical Section of the American Academy of Pediatrics 
(AAP) (published in 1964) which described 1054 cases.” 
Statistics from other large series on anatomic details have 
in general correlated closely.** 
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Reports of twins with esophageal atresia are relatively 
rare but can be found sporadically over the last 25 years.” 
As far back as 1670, there is a description of tracheo- 
esophageal fistula occurring in conjoined twins. German 
et al.” reported on twins with tracheoesophageal fistula at 
the Children’s Hospital of Los Angeles, focusing primarily 
on survival as related to weight. 

Our series demonstrates almost three times as many 
instances of uncommon anatomy among twins with 
esophageal atresia as that found among nontwins. In the 
AAP survey, 87% had proximal atresia and distal tra- 
cheoesophageal fistula, compared with 63% in our series. 
Also, two of those six patients with uncommon anatomy 
had a very complex laryngotracheoesophageal cleft. One 
of these two patients was one of the first successful repairs 
of a cleft reported in 1973.!° 

Several individuals have commented on the association 
of right aortic arch and tracheoesophageal fistula. This 
association can lead to significant technical difficulty if 
the fistula is approached through the right chest, such that 
the procedure may need to be abandoned and subsequent 
repair undertaken via the left chest, with attendant in- 
creased morbidity, length of hospitalization, and, there- 
fore, cost. The usual incidence of a right aortic arch in 
the patient with a tracheoesophageal fistula is 5%,'! but 
one fourth of our patients manifested this association, 
thus making it even more crucial to ascertain the side of 
the arch before thoracotomy. This can be done in several 
ways. We have conventionally placed an umbilical artery 
line and then confirmed the side of the arch by plain film, 
but with increasing experience our cardiologists have suc- 
cessfully obtained the same data by noninvasive cardiac 
ultrasound. 

Because of the timing in embryogenesis at which 
esophageal atresia with tracheoesophageal fistula occurs, 
it is the exception rather than the rule that this should 
occur as an isolated defect. The incidence of associated 
anomalies ranges from 50-70%.”* Our series exceeds even 
this highest figure with an 81% incidence of associated 
anomalies, with over half (56%) with significant cardiac 
anomalies, which was the leading factor in mortality. 

Any reason for these significant differences among twins 
with tracheoesophageal fistula is not immediately appar- 
ent. Certain conclusions can be made with regard to such 
patients, however. We have not routinely used operative 
bronchoscopy before thoracotomy for we believe that in 
the vast majority of patients, no useful information is 
gained. However, with the foregoing information we 
would certainly use routine bronchoscopy in all twins with 
this diagnosis. Also, before definitive operative repair, a 
cardiac ultrasound is used with a twofold purpose: to as- 
certain the side of the aortic arch, and to investigate for 
associated cardiac anomalies. 
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TABLE 1. Anatomic Classification 


No. of Patients 
(%) 


10 (63) 
1 (6) 
3 (19) 
2 (13) 





Proximal atresia, distal fistula 
Proximal and distal fistulae 
Fistula without atresia 
Laryngotracheoesophageal cleft 





TABLE 2. Associated Anomalies 


No. of Patients 
(%) 


Overall 13 (81) 
Low birth weight 10 (63) 
Cardiac anomalies 9 (56) 
Genitourinary/musculoskeletal 6 (38) 


The operative repair of esophageal atresia and tracheo- 
esophageal fistula is one of the most challenging problems 
faced by the pediatric surgeon. Complex anatomy, a right- 
sided aortic arch, and a higher incidence of associated 
significant congenital defects may increase even further 


the risks of dealing with this problem unless adequate 


preoperative and operative attention to detail is accom- 
plished in the twin. 
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Student Attitudes about Surgery in Older Patients 
Before and After the Surgical Clerkship 





BERNARD S. LINN, M.D.* ROBERT ZEPPA, M.D.tT 


Although emphasis has been placed on including content on 
treating the elderly in the medical school curriculum, little at- 
tention has been given to whether content on surgical management 
of the elderly should be provided in the surgical clerkship. The 
purpose of this paper is to describe geriatric principles empha- 
sized in a surgical clerkship and changes in attitudes of students. 
Junior students (N = 175) were tested on attitudes before and 
after the clerkship. Attitudes about treating the elderly and sur- 
gery in the elderly changed significantly and positively. Attitudes 
about emergency surgery in the elderly became more realistic, 


particularly in those selecting surgery as a career. This study . 


differs from others that found that students became more neg- 
ative about treating the elderly as they progressed through med- 
ical school. The surgical clerkship provides a different perspective 
of the older patient from that seen on medicine or in long-term 
care, in that the elderly are usually admitted and treated suc- 
cessfully in a short time. The fact that the surgical clerkship, in 
contrast to other medical school experiences, can positively in- 
fluence attitudes about aging for all students, regardless of career 
choice, is encouraging and suggests that including content on 
surgical management of the elderly can help students become 
more favorable about treating older patients. 


UCH HAS BEEN WRITTEN about the need to pre- 
M pare medical students to treat the elderly and 
deal effectively with their medical problems.'~? 

In 1978, the Institute of Medicine, after a comprehensive 
study, recommended that medical education in geriatrics 
be integrated throughout the curriculum.* There have 
been isolated attempts to meet these objectives in medical 
schools. Most of the efforts, however, have been focused 
on providing information about the specific psychosocial 
and medical needs of the elderly or on trying to change 
stereotyped attitudes about old people. Curricular input 
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on aging usually has occurred during the preclinical years 
in courses such as introduction to medicine or as part of 
the clinical years in clerkships such as family medicine, 
internal medicine, or psychiatry. Little attention has been 
given to whether content about surgery in the elderly and 
attitudes about operating on the older person should be 
included in the surgical clerkship. Yet, there has been a 
long history of studies in surgical outcomes of older pa- 
tients as well as an accumulation of wisdom about their 
surgical care. In a review of 108 reported studies of surgery 
in the elderly, we? found variations in mortality rates but 
a general consensus that older patients who had elective 
surgery had comparable outcomes to those of younger 
patients. The major risks appeared to be from emergency 
surgery often performed in the elderly and from coexisting 
disease that was greater in older patients than in younger 
patients. 

The purpose of this paper is to describe geriatric prin- 
ciples emphasized in a surgical clerkship and changes in 
attitudes of junior medical students about surgery in the 
elderly after their surgical rotation. 


Surgical Geriatric Principles 


A half century ago, most surgeons took a cautious ap- 
proach to operating on the elderly in the belief that older 
age per se carried increased surgical risk. Yet, even in the 
late 1930s, some surgeons had begun to question whether 
this opinion was entirely justified. Fifty years ago, Rankin 
and Johnsont concluded “experience has shown that old 
age is no longer the contraindication to surgery that it 
was at the beginning of the century, and more and more 
data are being accumulated to substantiate this fact.” 
There is no doubt that age is, however, still a factor in 
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the surgical decision process. At either extreme (readiness 
or reluctance to operate), increased knowledge about aging 
and the older person’s response to surgery can provide a 
basis for making more appropriate decisions. 

Operative risk in the elderly is complex. It is well known 
that emergency surgery for all ages carries a greater risk 
than operating electively for the same disease. In addition, 
coexisting disease increases with age and must be assessed 
carefully in regard to additional risk. Thus, increased sur- 
gical risk with age can be attributed in part to multiple 
pathology, more advanced diseases, and more frequent 
emergency surgery. At the same time, biologic variability 
increases with age. Although some elderly individuals fit 
the stereotype of the “‘frail elderly,” more of the elderly 
do not. Function of various organs and the general adapt- 
ability of the body changes at differing rates in different 
individuals. In terms of reserve and experience with illness, 
there are indications that many individuals who live into 
extreme old age are more biologically elite and have been 
more physically resistant to illness.”® Age does, however, 
take its toll, and some physiologic changes occur with 
normal aging, such as renal function, glucose tolerance, 
cardiac output, vital capacity of the lungs, lean muscle 


. mass, and cellular immunity. Many other functions, 


however, do not change. For example, laboratory tests, 
such as hematocrit, serum electrolytes, and urinalysis, are 
not influenced by age in clinically important ways, and a 
treatable disease may be overlooked if an abnormal finding 
on such a test is attributed to old age alone. 

A positive aspect of surgery in the elderly is often the 
age of the patient, in that older patients are survivors. 
Some might assume that once a person reaches the age 
of life expectancy that little effort needs to be made to 
extend life. Survival to an advanced age, however, predicts 
more survival. Life expectancy at birth is 71.9 years, at 
65 it is 15.6 more years, at 75 it is 9.8 years, and even at 
80, it is 7.6 years. Wangensteen believed that no patient 
who required a life-saving operation should be permitted 
to die simply because of chronologic age.” Anyone who 
gets past the killer diseases of middle age and early old 
age has demonstrated durability and resilience. The trends 
in surgery, documented by numerous studies, suggest that 
good results can be obtained in operating on the elderly 
when they are managed properly. Oschner'° said it best: 
“In 1927, as a young professor of surgery at Tulane Med- 
ical School, I taught and practiced that an elective oper- 
ation for inguinal hernia in a patient older than 50 years 
of age was not justified . . . Today, age is in no way a 
surgical contraindication.” 

At the same time that surgeons should not be reluctant 
to operate on the elderly when surgery is indicated, the 
heroic measures to extend life through surgery for patients 


who are terminally ill is a slightly different issue. Some- ` 


times this is done without enough thought as to whether 
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the result will enhance the overall quality of life left to 
the individual. Surgery may in fact make the time left less 
rewarding. Glenn'' suggested that operations in the elderly 
could be classified as those expected to result in complete 
restoration of health, those aimed at diminishing disabil- 
ity, and those aimed at achieving a limited postponement 
of inevitable death. When considering operations that 
postpone inevitable death, the chance of improving quality 
of life, as well as survival, should be evaluated carefully. 

With this philosophy as background, information on 
the surgical management of the elderly patient is provided 
to students through assigned readings, study questions, 
and supervision in clinical situations. It is emphasized 
that principles of good surgical care are not specific to the 
elderly, but apply to patients of all ages. In this sense, 
elderly patients are not different from the young, but rather 
have accumulated, in some instances, more age-related 
change and disease that must be considered. Surgical 
management is divided into preoperative, operative, and 
postoperative periods. Preoperative assessment is stressed 
as the most important of the three, with careful assessment 
and planning in this stage leading to avoidance of later 
problems. Steps covered are assessing the older patient 
comprehensively, treating systems that can be improved 
before. surgery, estimating the risk for development of 
emergency surgery (with an eye toward preventing and 
correcting surgical problems that might lead to an emer- 
gency operation), keeping the patient mobile and out cf 
bed as much as possible, and preparing the patient for 
postoperative events. In the operative management stage, 
there is less to do that is influenced by the age of the 
patient. Students are taught that the surgeon needs to work 
closely with the anesthesiologist to plan the operation with 
a view toward possible problems and avoiding overtaxing 
the patient. Care with handling the tissue is always im- 
portant, but even more so in older patients who have a 
reduced vascular supply and a diminished ability to heal 
and regenerate after surgery. Students are cautioned that 
the postoperative period can be a time of increased risk. 
The surgeon may be intent on getting the older patient 
through the ordeal of surgery safely and may be so relieved 
that the patient did well that attention is relaxed. During 
the postoperative stage, vital signs of the older person need 
to be checked frequently, extremes of therapy should be 
avoided, signs of mental confusion need to be monitored, 
and activity and rehabilitation should be initiated as early 
as possible. 7 

The objectives of including content on surgical man- 
agement of the elderly in the surgical clerkship were that 
students would recognize that older people are variable, 
that emergency surgery presents a higher risk among the 
old than in the young, that good preoperative preparation 
and postoperative attention can reduce the risk of surgery 
in the elderly, that with such attention good surgical results 
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are often comparable to that of younger patients, and that 
chronologic age is not a contraindication to surgery. 


Method 


One hundred seventy-nine junior medical students were 
tested before and after the 12-week surgical clerkship on 
their attitudes about surgery in the elderly. Two methods 
of measuring attitudes were used. A 22-item scale was 
developed based on the principles described above and 
from existing scales that measured attitudes toward old 
people in general. Items were rated on four-point strongly 
agree to strongly disagree scales. Some items were stated 
in negative terms to avoid an acquiescence response set. 
In developing the scale, the responses of 80 students were 
submitted to a varimax rotation factor analysis and three 
factors were extracted. The first factor measured a general 
attitude toward old people (items such as “are pretty much 
alike,” “are very relaxing to be with,” or “get set in their 
ways and are unable to change”). The second factor as- 
sessed the attitude about treating the elderly (“are more 
difficult to work up,” “have less interesting medical prob- 
lems,” or “complain more than younger persons about 
their symptoms”). The third factor described an attitude 
about operating on the elderly (such as “are greater op- 
erative risks for emergency surgery than younger patients,” 
“should have surgery delayed as long as possible in order 
to avoid unnecessary problems,” and “should probably 
only have surgery as an emergency procedure’’). 

Attitudes about four concepts were also measured, using 
the semantic differential technique of Osgood et al.'* Seven 
bipolar adjectives were selected from the evaluative factor 
proported by Osgood to measure an attitude dimension. 
Adjectives such as “safe-dangerous,” “optimistic-pessi- 
mistic,” “‘useful-useless” were rated on seven-point scales 
and summed for the four concepts: Geriatrics, Pediatrics, 
Elective Surgery in the Old, and Emergency Surgery in 
the Old. In addition, on entry into the clerkship, students 
were asked if they had been exposed to content on aging 
previously in the curriculum and whether they had been 
involved in working with the elderly previously. Lastly, 
they were asked to select an age at which they would clas- 
sify individuals as belonging to an “older” group, if they 
were doing a research study. 

Students also provide their career preferences before 
and after the clerkship. Information on age, sex, and 
quarter of the academic year that surgery was taken was 
used in the analyses. 

Data were analyzed in a 2. X 2 factorial design for mul- 
tivariate analysis of variance where one of the factors was 
time (before and after the surgical clerkship) and the other 
factor was career preference at the end of the clerkship 
(surgery vs. other choices). The three factor scores de- 
scribing attitudes and the four attitude scores on the se- 
mantic differentials were compared between these groups. 
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In addition, age, sex, quarter of the year, and responses 
to the three questions at pretest were correlated with the 
attitude scores. 


Results 


One hundred seventy-nine students were pretested 
when they entered the clerkship and 175 were post-tested 
at the end of the rotation. Data were analyzed for the 175 
students who had both ratings. A total of 35 students se- 
lected surgery as their career preference at the end of the 
surgical clerkship. The majority of the class (81%) said 
they had been exposed to problems of the elderly in prior 
courses during medical school. About one half (46%) re- 
ported that they had had some experience working with 
the elderly either in medical encounters, research, or spe- 
cial projects. In response to the question concerning when 
they would classify an individual as “elderly” in a research 
study, the average age was 66.2 years with a standard de- 
viation of 6.4 years. No differences were found between 
students who did and did not select surgery as a career 
preference in regard to previous content about aging, ex- 
perience with elderly, or age at which one was old. 


Attitudes Before and After the Clerkship in Surgical and 
Nonsurgical Choice Students 


Table 1 shows the mean scores on the three attitudes 
measured by thé agree-disagree type statements as well as 
the mean responses on the four semantic differentials be- 
fore and after the clerkship for the surgical and nonsurgical 
choice students. In regard to changes before and after the 
surgical clerkship, attitudes toward old people in general 
did not change significantly and was in the relatively pos- 
itive range of the scale. Attitudes about treating old people 
became more favorable by the end of the clerkship (P 
< 0.01) and attitudes about operating on the elderly be- 
came more favorable (P < 0.001) as well. 

Attitudes about Geriatrics and Pediatrics, as a profes- 
sion, became less positive over the 12 weeks of the clerk- 
ship at the 0.001 levels statistically. Attitudes toward doing 
elective surgery in the elderly did not change significantly. 
Attitude about doing emergency surgery, however, be- 
came more negative after the surgical clerkship. 

The potential surgeons in the class differed significantly 
from the other students on only two of the seven attitudes. 
The surgical choice students were less favorable than the 
rest of the class about pediatrics and were even less positive 
than others in regard to emergency surgery in the elderly. 


Discussion 


The study demonstrated that changes in attitudes oc- 
curred after the clerkship. Furthermore, the attitudes 
about treating old people and surgery in the elderly were 
more positive at the end of the clerkship than they had 
been at the beginning. This seems likely to have resulted 
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TABLE 1. Comparison of Attitudes in Surgical and Nonsurgical Choice Medical Students before and after the Surgical Clerkship* 


Pretest 
Surgical Nonsurgical 
Attitudes (N = 35) (N = 40) 
Attitude factors 
Toward old people 26.1 26.7 
Treating old people 10.0 10.1 
Surgery in elderly 21.8 22.4 
Semantic differentials 
Geriatrics 20.5 20.6 
Pediatrics 17.5 16.4 
Elective surgery in the elderly 22.6 22,4 
Emergency surgery in the elderly 22.2 23.4 


* Higher scores on attitudes toward old people, treating old people, 
and surgery in the elderly are more favorable. Higher scores on the four 
semantic differentials are less favorable responses. F ratiosfor time refer 


in some part from the philosophy and content expressed 
in the clerkship. However, this cannot be concluded def- 
initely without a control group of similar students in the 
clerkship not exposed to the philosophy and content on 
aging. Attitudes about old people in general remained the 
same. This was not surprising, since no attempt was made 
to alter cultural beliefs and general attitudes about the 


‘elderly. Such attitudes are based on a lifetime of experi- 


ences and interactions with old people and would be dif- 
ficult to alter. These attitudes were relatively positive 
among the students. It is surprising that attitudes toward 
treating the elderly became more favorable, since other 


studies'*!* have found that students tend to change neg- 


atively in regard to treating the elderly as they progress 
through medical school. The assumption has been that 
this was the result of seeing older patients who were 
chronically ill and debilitated as well as having role models 
that may not have held very favorable attitudes about 
aging. All of the students were exposed to older patients 
by doing workups, participating in rounds, and observing 
surgery in the operating room. Surgical bed turnover is 
rapid. Students can participate as part of doing preoper- 
ative assessments and then see the older patient go through 
surgery and be discharged within a short time. Therefore, 
the surgical clerkship may present a more favorable view 
of successfully treating the older person than that seen in 
other types of clerkships. Observing surgical problems re- 
solved could also account for the improved attitudes about 
operating on elderly patients as well. | 
More explanation is needed as to why students became 
less positive about geriatrics and pediatrics as a profession 
after the clerkship. Pediatrics had been used as a control 
variable and it had not been expected that attitudes could 
change significantly. Although attitudes toward both con- 
cepts changed significantly in a negative direction, the 
attitudes were still in a favorable range of the scale (pe- 
diatrics being slightly more favorable than geriatrics). 


F-Ratios 
Post-test 
Main Effects 

Surgical Nonsurgical ee ee 

(N = 35) (N = 140) Time Surgery Interactions 
27.1 27.0 1.9 0.2 0.7 
10.5 10.6 6.4} 0.1 0.0 
23.6 23.7 19.4§ 1.0 0.4 
25.1 23.2 20.1§ 0.9 1.4 
22.9 18.4 16,7§ 9.9} 4.97 
22.5 22.3 0.0 0.0 0.0 
27.3. 25.7 20.3§ 0.1 3.0 


to before and after the clerkship. Those for surgery refer to surgery versus 
no surgery choice. 
t p < 0.05, łp < 0.01, §p < 0.001. 


What we believe may have occurred is that students be- 
came more confident of their career choices as the clerk- 
ship progressed. We have demonstrated earlier that the 
surgical clerkship is often the place where students decide 
between a clinical and nonclinical career !° and that career 
choices often change during the surgical clerkship.!° We 
also have used the semantic differential technique as a 
means of comparing attitudes about medical professions 
with that of career choice, and have found that attitudes 
toward different specialties predicts later career choice with 
students becoming less positive toward other medical ca- 
reers as they make their own career selections.'’ Therefore, 
students not going into geriatrics or pediatrics would be 
expected to become less positive about these professions 
and more positive about their own preference. None of 
the students listed geriatrics as a career choice. Students 
who selected pediatrics at the end of the clerkship, how- 
ever, had significantly better attitudes about pediatrics 
than the rest of the class. Therefore, attitude changes about 
the two professions are probably a reflection of career 
choices becoming more definite by the end of the clerkship 
with fewer students uncertain about their future plans. 

More negative attitudes about emergency surgery in 
the elderly could be said to be a positive outcome, since 
we stressed the dangers of waiting until a condition could 
become an emergency in the older person and that the 
risk of emergency surgery was greater in the old than in 
the young. This seems to have been conveyed, particularly 
since the potential. surgeons were even more unfavorable 
about emergency surgery in the elderly than were the other 
students in the class. 

Attitudes about elective surgery in the elderly, however, 
did not change significantly. Even though the attitudes 
were generally positive, one might have expected that these 
attitudes would have become more positive as those to- 
ward emergency surgery became more negative. Perhaps 
we overstressed the dangers of emergency without em- 
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phasizing enough the potential of elective surgery as a 
prophylactic treatment. Or, it is possible that clinical ex- 
perience on the wards was a more graphic way of dem- 
onstrating to the students the pitfalls of emergency surgery 
in older patients. 

Why females changed more positively than males on 
two of the attitudes about surgery cannot be answered 
from the current study. The correlations between sex and 
attitudes were at minimal levels and did not account for 
the variance in attitude change of the class as a whole. 

Except for attitudes toward emergency surgery and pe- 
diatrics, the would be surgeons had very similar attitudes 
about the elderly patients as the other students. Most of 
our earlier studies have found numerous differences be- 
tween potential surgeons and other students. Attitudes 
about the elderly and their care, however, is a problem 
that is generic to all medical specialties, except perhaps 
for pediatrics. The fact that the surgical clerkship, in con- 
trast to other medical school clinical experiences, can have 
a positive, rather than a negative, influence on attitudes 
about aging for all students regardless of their career 
choices is encouraging and suggests that including content 
on surgical management of the elderly can help students 
become more favorable about treating older patients. 
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William P. Longmire, Jr., M.D. 
Advisor for Editorial Board 
Los Angeles, California 


Advances in Critical Care Cardiology, Vol. 16, No. 3,.in the 
series Cardiovascular Clinics. Charles E. Rackley. 242 pp. Phil- 
adelphia: F. A. Davis Co. 1986. $45.00. 


EXTRAORDINARY ADVANCES have been made in the manage- 
ment of a variety of cardiac problems during the past several 
years, yet the current challenges and achievements in this field 
remain quite exciting. For example, coronary angioplasty has 
become a widely accepted technique, and thrombolytic therapy 
in the management of acute myocardial infarction has been 
shown to improve survival. In addition, an array of new phar- 
macologic agents, including calcium channel blocking drugs, 
have been dramatically effective in the management of previously 
refractory cardiac arrhythmias. The modern physician interested 
in these very significant changes will find Charles Rackley’s Ad- 
vances in Critical Care Cardiology an authoritative, complete, 
and yet concise presentation of the entire field. 

This unique and highly readable monograph begins with an 
incisive review of the various hemodynamic measurements nec- 
essary for the modern management of the patient with acute 
myocardial infarction. Basic cardiac physiology is presented to- 
gether with the effects of compromised myocardium and the 
changes that occur following administration of appropriate 
pharmacologic agents. The topics of left ventricular preload, af- 
terload, and evaluation of the contractile state are nicely re- 
viewed. In remaining abreast of modern methods of diagnosis, 
the radionuclide angiocardiogram and its basic components are 
well described, as is the infarct avid scan performed with ”™Tc 
pyrophosphate together with its interpretation. Imaging with 
21T] demonstrates rapid extraction of this radioactive agent by 
the viable myocardium, leaving an absent shadow in the presence 
of a scar indicating no uptake, and this assessment is also well 
reviewed. The emerging role of the beta blockers and calcium 
channel blocking agents, and especially their use in acute myo- 
cardial infarction, are presented in detail together with projected 
future directions of these promising therapeutic approaches. 

Although suggested many years ago, within the recent past 
the role of streptokinase, urokinase, and tissue-type plasminogen 
activator (t-PA) has been demonstrated in several studies to be 
associated with a reduction i in mortality in seriously ill patients 
with acute myocardial infarction. The roles of intracoronary 
administration versus that of intravenous injection are reviewed 
together with several of the more recent clinical studies. It is 
judiciously concluded that additional investigation will be nec- 
essary before the final role of these thrombolytic agents in acute 
myocardial infarction can be stated. However, it is emphasized 
that this approach has focused attention on this important subject 
and suggests the strong likelihood that ultimate success will be 
documented. 

Transluminal coronary angioplasty, introduced only a decade 
ago, has forged rapidly ahead and has become a widely adopted 
and accepted technique. This chapter is prepared in considerable 
detail including the appropriate techniques. The role of emer- 
gency coronary bypass procedures is admirably discussed. Par- 
ticular emphasis is given sustained and nonsustained ventricular 
tachycardias in relation to their genesis, significance, and man- 
agement. These patients often present difficult problems in as- 
sessment, and the plans outlined in this section are well ex- 


H. Kim Lyerly, M.D. 
Advisor for Residents in Surgety 
Durham, North Carolina 


plained. The newer apolni of ae? in the treatment 
of cardiac arrhythmias aré well described as is the use of cardiac 
pacemakers in emergent conditions. Although systemic hyper- 
tension is more effectively treated than ever before, emergent 
problems remain, including malignant hypertension, hyperten- 
sive encephalopathy, eclampsia, hypertension following cardiac 
surgical procedures, and renovascular problems. These condi- 
tions and their management are covered in detail. 

The monograph closes with particular attention directed to 
the current aspects of prosthetic cardiac valve dysfunction and 
appropriate management together with early recognition of post 
cardiac surgical complications. While those in the field of nursing 
will be interested in the entire text, it is important to emphasize 
that a well-presented section on nursing management of cardiac 
surgical patients in critical care units comprises the final chapter 
and it is written in a highly commendable manner. 

In summary, Advances in Critical Care Cardiology is a com- 
pact, concise, and yet thorough, monograph updating the im- 
portant recent advances in the field of cardiology and cardiac 
surgery. It is a must in the field, representing as it does an au- 
thoritative, readable, and remarkably thorough review of the 
recent advances. It can be predicted that it will be well received 
by all those working in this ever-expanding and increasingly 
important field. 


DAVID C. SABISTON, JR., M.D. 
Durham, North Carolina 


Campbell’s Urology, 5th Edition, Vol. 1, 2 & 3. Patrick C. Walsh, 
Ruben F. Gittes, Alan D. Perlmutter, Thomas A. Stamey. 2976 
pp. Philadelphia: W. B. Saunders Co. 1985. $275.00 (3 vol- 
ume set). 


THE FIFTH EDITION of Campbell’s Urology, edited by P. C. Walsh, 
R. F. Gittes, A. D. Perlmutter, and T. A. Stamey is a remarkable 
work, This three-volume, 3000-page book is an up-to-date, 
comprehensive treatise covering the entire field of urologic sur- 
gery. The 85 chapters with contributions from 128 acknowledged 
experts in the field ‘contain detailed, well-written, well-illustrated 
information about every facet of urologic surgery. The fifth edi- 
tion includes 29 new authors and nine new chapters, and covers 
new advances in basic science, clinical medicine, and instru- 
mentation in surgical technique. The section on anatomy and 
physiology presents a systematic, in-depth consideration of the 
anatomy and surgical approach to the urogenital tract as well 
the physiology and pharmacology of the kidney, ureter, bladder, 
and male reproductive tract. There is also a particularly out- 
standing chapter on the biochemistry and physiology of the 
prostate and seminal vesicles. The section on urologic exami- 
nation and diagnostic techniques includes an up-to-date review 
of new instrumentation as well as new imaging techniques. Neu- 
rogenic bladder, infertility, and sexual function and dysfunction 
are covered in depth, and there is an excellent section on inféc- 
tions and inflammations of the genitourinary tract. The section 
on normal and abnormal development of the genitourinary tract 
includes information essential to an understanding of the com- 
plexities of this area of urologic surgery. Embryology and man- 
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agement of intersex abnormalities as well as other congenital 
disorders in pediatric urologic surgery are considered in detail 
as well. There is an excellent chapter on the pre- and postop- 
erative management of the urologic surgical patient as well as 
well-written, authoritative sections on each type of genitourinary 
cancer. Many of the surgical chapters have new authorship and 
most of these chapters are authored by the surgeons who pi- 
oneered the development of individual surgical procedures. They 
are well written and well illustrated. This book is essential to 
the student or practitioner of urologic surgery and is an excellent 
reference text for anyone seeking an in-depth, authoritative con- 
sideration of almost any area of urology. 


W. MARSTON LINEHAN, M.D. 


Bethesda, Maryland 


Manual of Upper Gastrointestinal Surgery, In Comprehensive 
Manuals of Surgical Specialties. William H. ReMine, W. Spen- 
cer Payne, Jon A. van Heerden. 124 pp. Secaucus, NJ: Springer- 
Verlag New York, Inc. 1985. $125.00. 


THE MAYO CLINIC SURGICAL GROUP has a long-standing dis- 
tinguished tradition of major contributions to the science and 
practice of surgery. Drs. ReMine, Payne, and van Heerden are 
well known in the field of gastrointestinal surgery. By definition, 
any manual emanating from their experience cannot be consid- 
ered anything but outstanding. The aim of the manual is to aid 
surgeons in all phases of training and practice by emphasizing 
current principles and accepted technical procedures that are 
commonly used in day to day operations on the upper gastroin- 
testinal tract. The book fulfills its mission in admirable fashion. 
It is not meant to be all inclusive; hence, many procedures are 
omitted. In a monograph of this type, too often the book de- 
generates into an account of stapling techniques. Dr. ReMine 
and his colleagues are to be congratulated for carefully avoiding 
this pitfall. The illustrations are in keeping with the high standard 
of previous similar manuals. There are a few typographical errors. 
The most notable of which is Sir Heneage Ogilvie referred to as 
Hennig Ogilvie. There are also some notable omissions that I 
assume were intentional to limit the scope of the book. For 
example, the management of benign esophageal stricture, the 
Thal patch is not mentioned as an option. The use of the An- 
gelchik prosthesis should have been mentioned if only to be 
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condemned since many surgeons in the community still advocate 
its use. Esophageal perforation and its management are not cov- 
ered. 

Despite these limitations in scope, the book is beautifully 
written and produced with up-to-date references. The price of 
$125 is on the high side but this is probably a reflection on the 
current high cost of publication. The authors are to be congra- 
tulated for this meaningful addition to the surgical literature. 


` A. RAHIM Moossa, M.D. 
San Diego, California 


Reoperative Surgery of the Abdomen, Vol. 6, In the series Science 
and Practice of Surgery. Donald E. Fry. 448 pp. New York: 
Marcel Dekker, Inc. 1986. $69.75. 


THIS TEXT IS A WIDE-RANGING PRESENTATION of several aspects 
of reoperative abdominal surgery, admittedly not comprehensive, 
but thought pertinent by the editor and the contributors. The 
potpourri approach results in a seeming lack of unity and or- 
ganization. Sections dealing with peptic ulcer, postgastrectomy 
syndromes, and reflux gastritis are presented sequentially, but 
antireflux procedures are considered six chapters later. Fry’s ex- 
cellent chapter dealing with abdominal abscesses is supplemented 
by a consideration of percutaneous drainage, but the two sections 


_are separated by more than 300 pages. 


Common to many multiauthored texts, the chapters vary in 
quality. The presentations dealing with the incision for reoper- 
ation of the abdomen, intraabdominal abscess, recurrent ulcer, 
and reoperation in the elderly patient are particularly well done. 
The chapter entitled “Reoperation for Colon Cancer” is, in real- 
ity, a presentation of the clinical experience at Ohio State with 
the CEA antigen-~an interesting and well-presented_ section, 
probably mistitled. Reoperation for renal transplantation may 
be misplaced in a book designed to address “specific areas of 
general abdominal surgery.” 

Despite the organizational flaws, the various chapters are au- 
thoritative, well written, and should be a helpful source for those 
of us who confront complications and failures of our abdominal 
operations and must consider reoperation. 


GEORGE E. BLOCK, M.D. 
Chicago, Illinois 
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Night pain and day pain were recorded daily by the patient using a 4-point scale (0 = none, 1 = mild, 
2 = moderate, 3 = severe). Scores for days | through 7 and a weekly pain evaluation for weeks 2 
through 8 were analyzed. 


Rapid ulcer healing 


o Healing often complete by week 4 
o 87% healed by week 8 


PEPCID 40 mg h.s. was comparable to Zantac 150 mg b.i.d. in an 8-week, double-blind, 
randomized multicenter study involving 980 patients with endoscopically confirmed active 
duodenal ulcer. Efficacy evaluations included pain relief, healing rates, antacid consumption, and 
global assessments by patient and investigator. PEPCID was also studied in doses of 20 mg Db.i.d. 
and 40 mg b.i.d., and results were comparable for all groups. 
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to placebo 


Simplified dosage 


o Acute therapy 
active duodenal ulcer—one 40-mg tablet at bedtime 


Most patients heal within 4 weeks; there is rarely reason to use PEPCID at full dosage for longer 
than 6 to 8 weeks. 

Antacids may be given concomitantly, if needed. Food and antacids do not significantly 

affect absorption. 


o Maintenance therapy 
duodenal ulcer—one 20-mg tablet at bedtime 


Plus 


Cost-effective therapy 


O Cost per month of therapy less than Zantac* 


“Based on the manufacturer's direct or wholesale price to the retail pharmacist. 


AN H, ANTAGONIST WITH AN 
IMPORTANT SPECTRUM OF PATIENT — Fy 





NEW 











ONCE 


epcid: 3 


(Famotidne/MSD) msn 


For a Brief Summary of Prescribing Information, S 
please see following page. DOHME 








ar 











(Famotiaine| MSD) 


Contraindications: Hypersensitivity to any component. 


Precautions: General: Symptomatic response to therapy does not 
preclude the presence of gastric malignancy. 


Patients with Severe Renal Insufficiency: Longer intervals between 
doses or lower doses may be needed in patients with severe renal 
insufficiency (creatinine clearance <10 mL/min) to adjust for the 
longer elimination half-life of famotidine (see Clinical Pharmacology 
and Dosage and Administration sections of Prescribing Information). 


Drug Interactions: No drug interactions have been identified. 
Compounds tested in man include warfarin, theophylline, phenytoin, 
diazepam, aminopyrine, and antipyrine. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: In rats 
and mice given oral doses up to approximately 2500 times the 
recommended human dose for active duodenal ulcer, there was no 
evidence of carcinogenic potential, no evidence of a mutagenic 
effect, and fertility and reproductive performance were not affected. 


Pregnancy: Pregnancy Category B—There are no adequate or 
well-controlled studies in pregnant women. Use during pregnancy 
only if clearly needed. 


Nursing Mothers: It is not known whether famotidine is secreted into 
human milk; however, it is secreted into the milk of lactating rats. 

A decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug 
to the mother. 


Pediatric Use: Safety and effectiveness in children have not been 
established. 


Use in Elderly Patients: No dosage adjustment is required based on 
age but may be necessary in severe renal impairment (see Clinical 
Pharmacology section of Prescribing Information). 


Adverse Reactions: The adverse reactions listed below have been 
reported during domestic and international clinical trials in 
approximately 2500 patients. In the placebo-controlled clinical trials, 
the incidence of adverse experiences with PEPCID Tablets, 40 mg at 
bedtime, was similar to that with placebo. 


Incidence Greater than 1%: The following adverse reactions have 
been reported to occur in more than 1% of patients on therapy with 
PEPCID in controlled clinical trials and may be causally related to the 
drug: headache (4.7%), dizziness (1.3%), constipation (1.2%), and 
diarrhea (1.7%). 


Causal Relationship Unknown: The following other adverse 
reactions have been reported in clinical trials. While a causal 
relationship could not be established for these infrequently reported 
events, Causality cannot be excluded. Body as a Whole—Fever, 
asthenia, fatigue. Cardiovascular—Palpitations. Gastrointestinal— 
Nausea, vomiting, abdominal discomfort, anorexia, dry mouth, liver 
enzyme abnormalities. Hematologic—Thrombocytopenia. 
Hypersensitivity—Orbital edema, conjunctival injection. 
Musculoskeletal—Musculoskeletal pain, arthralgia. Nervous 
System/Psychiatric—Paresthesias; grand mal seizures (single 
report); psychic disturbances including depression, anxiety, 
decreased libido, hallucinations (single report); insomnia; 
somnolence. Respiratory—Bronchospasm. Skin—Alopecia, acne, 
pruritus, rash, dry skin, flushing. Special Senses—Tinnitus, 

taste disorder. 
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The adverse reactions reported for PEPCID® (Famotidine, MSD) 
Tablets may also occur with PEPCID I.V.; in addition, transient 
irritation at the injection site has been observed. 


Management of Overdosage: There is no experience to date with 
deliberate overdosage. Up to 640 mg/day have been given to patients 
with pathological hypersecretory conditions with no serious adverse 
effects. In the event of overdosage, treatment should be symptomatic 
and supportive. Unabsorbed material should be removed from the 
gastrointestinal tract, the patient should be monitored, and supportive 
therapy should be employed. 


Dosage and Administration: Duodenal Ulcer: The recommended 
adult oral dosage for active duodenal ulcer is 40 mg h.s.; most 
patients heal within 4 weeks, and it is rarely necessary to use the full 
dosage for longer than 6 to 8 weeks. A regimen of 20 mg b.i.d. is also 
effective. For maintenance therapy, the recommended oral dosage is 
20 mg h.s. 


Pathological Hypersecretory Conditions (e.g., Zollinger-Ellison 
Syndrome, Multiple Endocrine Adenomas): The dosage varies 
with the individual patient; the recommended adult oral starting 
dosage is 20 mg q6h, but some patients may require a higher starting 
dosage. Dosages should be adjusted to individual patient needs and 
continued as long as Clinically indicated; up to 160 mg q6h have been 
administered to some patients with severe Zollinger-Ellison 
syndrome. 


Intravenous Administration: In some hospitalized patients with 
pathological hypersecretory conditions or intractable ulcers, or in 
patients who are unable to take oral medication, the recommended 
intravenous dosage is 20 mg q12h. For preparation of solutions for 
injection or infusion and for compatible diluents, please see 
Prescribing Information. Parenteral drug products should be 
inspected visually for particulate matter and discoloration prior to 
administration whenever solution and container permit. 


Concomitant Use of Antacids: Antacids may be given 
concomitantly if needed. 


Dosage Adjustment for Patients with Severe Renal Insufficiency: 
In patients with severe renal insufficiency (creatinine clearance less 
than 10 mL/min), the elimination half-life of famotidine may exceed 
20 hours, reaching approximately 24 hours in anuric patients. Although 
no relationship of adverse effects to high plasma levels has been 
established, to avoid excess accumulation of the drug, the dosage 
may be reduced to 20 mg h.s. or the dosing interval may be prolonged 
to 36 to 48 hours as indicated by the patient's clinical response. 


How Supplied: Tablets, containing 20 mg or 40 mg famotidine, with 
hydroxypropyl cellulose, hydroxypropy! methylcellulose, iron oxides, 
magnesium stearate, microcrystalline cellulose, starch, talc, and 
titanium dioxide as inactive ingredients, in bottles of 30 and unit-dose 
packages of 100; Solution for intravenous injection, containing 10 mg 
famotidine, with L-aspartic acid 4 mg, mannitol 20 mg, and water for 
injection q.s. 1 mL as inactive ingredients, and benzyl alcohol 0.9% 
added as preservative to the multidose vial, as 10x2-mL single-dose 
vials and as 4-mL vials. 
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of Long Island Jewish Medical Center 
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THE SURGICAL TREATMENT OF 
ANORECTAL MALFORMATIONS 


A Three-day Intensive Workshop & Teaching Course 
Led By, 
ALBERTO PENA, M.D. 


This course will examine the surgical treatment of 
anorectal malformations and will provide: 
e Operating room demonstrations of surgical 

technique 

Discussion and review of new concepts 

Prognosis of these deformities 

Video Theatre with audio talk-back system 

for questions and answers 

Methods of evaluation 

Rehabilitation 
The course will be offered: June 10, 11 & 12, 1987 and 
November 18, 19 & 20, 1987. Each course will be limited 
to fifteen (15) participating physicians and registration 
will be on a first-come, first-served basis. 


ALBERTO PENA, M.D., Chief, Pediatric Surgery, 
Schneider Children’s Hospital of LIJMC; Professor of 
Pediatric Surgery, University of Mexico, Mexico City, 
Mexico; Winner of the 1985 Robert E. Gross Award 


CREDITS: 21 Credit hours in Category 1 from the 
ACCME and the AMA. 


For further information: Ann J. Boehme, 
Associate Director for Continuing Education, 
Schneider Children’s Hospital of LIUMC 

New Hyde Park, New York 11042 
Telephone: (718) 470-8650 
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Progress in Vascular Surgery is the topic of 
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presented by the Department of Surgery of 
the University of Minnesota Medical School, 
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John Lewis, John M. Porter, Ernest J. Ring, 
Charles G. Rob, Gregorio A. Sicard, Sir 
Geoffrey Slaney, James C. Stanley, Ronald 
J. Stoney, D. Emerick Szilagyi, and Frank J. 
Veith. 


Host faculty will include the teaching staff of 
the University of Minnesota Medical School. 


COURSE FEATURES 
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sions, audience participation panels, films, 
abstract booklet, printed proceedings, dis- 
plays, continental breakfasts, lunches, re- 
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evening social events are also offered. 


COURSE FEES 
Regular fee: $400 
Physicians in residency training programs: 
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Progress in Vascular Surgery 
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Box 202 UMHC, 420 Delaware Street S.E. 
Minneapolis, MN 55455 
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or Intravenous or Intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE 
TREATMENT: CEFOTAN® (cefotetan disodium) is indicated for the therapeutic treatment of the 
following infections when caused by susceptible strains of the designated organisms: 


Urinary tract infections caused by E coli, Klebsiella species (including K pneumoniae), Proteus 
mirabilis and Proteus sp (which may include the organisms now called Proteus vulgaris, Providencia 
rettgeri, and Morganella morganii). 


Lower respiratory tract infections caused by Streptococcus pneumoniae (formerly D pneumoniae), 
Staphylococcus aureus (penicillinase- and nonpenicillinase-producing strains), Haemophilus 

Ble ho (including ampicillin-resistant strains), Klebsiella species (including K pneumoniae), 

and E coll. 


Skin and skin structure infections caused by Staphylococcus aureus (penicillinase- and nonpenicil- 
linase-producing strains), Staphylococcus epidermidis,” Streptococcus pyogenes and Streptococcus 
species (excluding enterococci), and E coli. 


Gynecologic infections caused by Staphylococcus aureust (including penicillinase- and nonpenicil- 
linase-producing strains), Staphylococcus epidermidis ,* Streptococcus species (excluding entero- 
cocci), E coli, Proteus mirabilis, Neisseria gonorrhoeae, Bacteroides species (excluding B distasonis, 
B ovatus, B thetaiotaomicron), Fusobacterium species,‘ and gram-positive anaerobic cocci (including 
Peptococcus and Peptostreptococcus species’). 


intra-abdominal infections caused by £ coli, Klebsiella species (including K pneumoniae’), Strepto- 
coccus species (excluding enterococci), and Bacteroides species (excluding B distasonis, B ovatus, 
B thetaiotaomicron). 


Bone and joint infections caused by Staphylococcus aureus.’ 
* NOTE: Some strains of Staphylococcus epidermidis are resistant to cefotetan. 
‘Efficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence of certain 
postoperative infections in patients undergoing surgical procedures that are classified as clean 
contaminated or potentially contaminated (eg, cesarean section, abdominal or vaginal hysterectomy, 
transurethral surgery, biliary tract surgery, and gastrointestinal surgery). 

The prophylactic dose of CEFOTAN should be administered 30 to 60 minutes prior to surgery. In 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 
clamping of the umbilical cord. 

If there are signs and symptoms of infection, specimens for culture should be obtained for 
identification of the causative organism so that appropriate therapeutic measures may be initiated 


CONTRAINDICATIONS 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics. 


WARNINGS 

Before therapy with CEFOTAN is instituted, careful inquiry should be made to determine whether the 
patient has had previous nig germ reactions to cefotetan disodium, cephalosporins, 
penicillins, or other drugs. This product should be given cautiously to penicillin-sensitive patients. 
Antibiotics should be administered with caution to any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction to CEFOTAN occurs, discontinue the drug. 
Serious acute hypersensitivity reactions may require pasta p and other emergency measures. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
spectrum antibiotics); therefore, it is important to consider its diagnosis in patients who develop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one primary 
cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind 
the toxin in vitro. 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis is not 
relieved by drug discontinuance, or when it is severe, oral vancomycin is the treatment of choice for 
i la pseudomembranous colitis produced by C difficile. Other causes should also be 
considered. 


PRECAUTIONS 

GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. If superinfection 
does occur during therapy, appropriate measures should be taken. 

In common with many other broad-spectrum antibiotics, CEFOTAN may be associated with a fall in 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- 
tional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. 

CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
characterized by flushing, sweating, headache, and tachycardia may occur when alcohol (beer, wine, 
etc) is ingested within 72 hours after CEFOTAN administration. Patients should be cautioned about the 
ingestion of alcoholic beverages following the administration of CEFOTAN. 


DRUG INTERACTIONS: If CEFOTAN and an aminoglycoside are used concomitantly, renal function 
should be carefully monitored, especially if higher dosages of the aminoglycoside are to be adminis- 
tered or if therapy is prolonged, because of the potential nephrotoxicity and ototoxicity of aminoglyco- 
side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN was given alone, 
it is possible that nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in urine may occur 
with Benedict's or Fehling’s solution. 

As with other cephalosporins, Ki concentrations of cefotetan may interfere with measurement of 
serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of 
creatinine reported. 


CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 
animals have not been performed to evaluate carcinogenic potential, no mutagenic potential of 
cefotetan was found in standard laboratory tests. 

Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of 
500 mg/kg/day (approx 8-16 times the usual adult human dose) on days 6-35 of life (thought to be 


intra-abdominal and gynecologic infection 


he cost-effective replacement for cefoxitin 


CEFOTAN* (cefotetan disodium) 


developmentally analogous to late childhood and prepuberty in humans) resulted in reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected cells included spermatogo- 
nia and spermatocytes; Sertoli and Leydig cells were unaffected. Incidence and severity of lesions 
were dose-dependent; at 120 mg/kg/day (approx 2-4 times the usual human dose), only 1 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesions have been 
observed in experiments of comparable design with other methylthiotetrazole-containing antibiotics 
and impaired fertility has been reported, particularly at high dose levels. No testicular effects were 
observed in 7-week-old rats treated with up to 1000 mg/kg/day SC for 5 weeks, or in infant dogs 

(3 weeks old) that received up to 300 mg/kg/day IV for 5 weeks. The relevance of these findings to 
humans is unknown. 


USAGE IN PREGNANCY: Pregnancy Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 
fertility or harm to the fetus due to cefotetan. There are, however, no adequate and well-controlled 
studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only if clearly needed 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations 
Caution should be exercised when cefotetan is administered to a nursing woman 


PEDIATRIC USE: Safety and effectiveness in children have not been established 


ADVERSE REACTIONS 
In clinical studies the following adverse effects were considered related to CEFOTAN therapy 


Gastrointestinal symptoms occurred in 1.5 percent of patients; the most frequent were diarrhea (1 in 
80) and nausea (1 1n 700). 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
(1in 200), positive direct Coombs’ test (1 in 250), and thrombocytosis (1 in 300) 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included a rise in SGPT (1 in 150), 
SGOT (1 in 300), alkaline phosphatase (1 in 700), and LDH (1 in 700) 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash (1 in 150) and 
itching (1 in 700). 


Local effects were reported in less than one percent of patients and included phlebitis at the site of 
injection (1 in 300), and discomfort (1 in 500). 


DOSAGE AND ADMINISTRATION 

TREATMENT: The usual adult dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. 


GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of Infection Daily Dose Frequency and Route 
Urinary Tract 1-4 grams 500 mg every 12 hours IV or IM 

1 or 2 g every 24 hours IV or IM 

1 or 2 g every 12 hours IV or IM 
Other Sites 2-4 grams 1 or 2 g every 12 hours IV or IM 
Severe 4 grams 2 g every 12 hours IV 
Life-Threatening 6* grams 3g every 12 hours IV 


*Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To peeve postoperative infection in clean contaminated or potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously 
30 to 60 minutes prior to surgery. In patients undergoing cesarean section, the dose should be 
administered as soon as the umbilical cord is clamped 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
employed. The following dosage guidelines may be used 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance 


mL/min Dose Frequency 
>30 Usual Recommended Dose’ Every 12 hours 

10-30 Usual Recommended Dose’ Every 24 hours 
<10 Usual Recommended Dose’ Every 48 hours 


* Dose determined by the type and severity of infection, and susceptibility of the causative organism 


Cefotetan is dialyzable and it is recommended that for patients undergoing intermittent hemodialy- 
sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis 


HOW SUPPLIED 
CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g cefotetan activity for intravenous and intramuscular administration. The 1g 
dose is available in 10 mL and 100 mL vials, and the 2 g dose is available in 20 mL and 100 mL vials 
The vials should not be stored at temperatures above 22°C and should be protected from light 

1g in 10 mL vial (NDG 0038-0376-10) 

2 g in 20 mL vial (NDC 0038-0377-20) 
1 gin 100 mL vial (NDC 0038-0376-11) 
2 g in 100 mL vial (NDC 0038-0377-21) 
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‚one name 1s a given. 


In thousands of operating rooms around 

the world, the Cavitron Ultrasonic Surgical 
Aspirator—CUSA"—is synonymous with ultra- 
sonic surgery. Already well-established in 
neurosurgery for rapid, efficient tumor 
removal, the CUSA“ is now proving itself indis- 
pensable as an ultrasonic scalpel in general 
surgery for liver, colorectal, and oncologic 
procedures. 

Indeed, an overwhelming number of 
CUSA" users—97% in a recent survey*— 
have expressed their high level of satisfaction 
with this system. 

There is only one CUSA; 
and only Cavitron can 
support it with almost 
40 years of experience 
as the world leader 
in ultrasonic sur- 
gical technology. 

It is no wonder, 
then, that sur- 
geons have called 
for the CUSA” 
in over 100,000 
successful 
procedures. A 


















“Data on file j Call for your CUSA” today: 


j ⁄/ 800-225-0009 
f In Connecticut call 203-348-7750. 


Cavitrorř Surgical Systems, Inc. 
88 Hamilton Avenue 

PO. Box 10133 

Stamford, CT 06904-2133 U.S.A. 





Cavitron 
Ç LJ S A Ultrasonic 
H Surgical 
“4 Aspirator 


CUSA™ is a trademark of Cavitron Surgical Systems, Inc 


Photographed by Art Kane 
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designed to reduce leaking of 
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Size Length (cm) 
GR73039-01 8 Fr. 12.4 
GR73039-02 10 Fr. 12.4 
GR73039-03 12 Fr. 12.4 
GR73039-04 15 Fr. 14.5 
GR73039-05 22 Fr. 14.5 
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Ot a 84 patency of the Flex graft is 
-= 88% at 2 years. Considering the physi- 
demands piace on a graft in this 
- position, the IMPRA record is 
F fo midable. 














-The reason lies in the Flex graft 
design. IMPRA Flex grafts have a true 
-spiral beading, not concentric circles. 
- With the spiral design, the graft is not 
-only kink resistant, but also compres- 
= sion resistant. So it prevents both these 
-common sources of complications. 
Underneath the beading is the same 
= one- ri wall design found on all 
IMPRA grafts. With the one-piece 
pesign, there is no outer wrap to sepa- 
- fate from the graft or retard tissue 
_ ingrowth. So long-term patency is 
= measurably higher. 
= Also, suture retention is greater than 
saphenous vein. Preclotting is not nec- 
essary. And the graft has the strength to 
_ withstand twenty times the fluid pres- 
_ sures found in the human arterial 


— System. 
: *Data on file. 
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The kink resistant 
IMPRA Flex graft. 





i Superior patency, 
even below the knee. 


The Flex graft is available in diame- 
-ters from 6mm for peripheral and extra- 

= anatomic procedures to 19mm for large 
venous reconstruction. 

In addition to straight grafts, a new 
tapered Flex graft is now available for 
use between vessels of dramatically dif- 
fering diameters. A new Thinwall Flex 
graft is also available for use where the 
anastomosis involves very small 
vessels. 

For more information use the coupon 
below. Call toll free for faster service. 


sro rere 


The Fine Line of Excellence 


Peel the beading back and trim for ease in 
making the anastomosis. The underlying 
graft remains unaffected. 





| C Please send informationon For faster service call 1(800) 321-4254. 


j the IMPRA Flex PTFE graft. 
| [C] Please send additional Name 
į information on the com- 
i pies IMPRA PTFE product Title 
ine: straight, tapered, AEF 

stepped and patch grafts. Hospital affiliation 

IMPRA, inc 
| 2445 W "sth Place Address 
l (602) 894-9515 7: 
| Pines HER ; Ce E ae I EL EID 
E SMAA a repistered trademark PT, eras AMM a | Nene aarti 
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ey. A New sterile 


thy / h P- packaging for 5000- 
pA and 10,000-unit vials 


THROMBOSTAT® (Thrombin, USP), along with a matched 
er volume of diluent, isnow available in a new sterile package— 
SE minimizing the potential for contamination. This new packaging 
permits the entire contents of the inner tray to be directly introduced into the 
sterile operating field. 


Offers mixing convenience 


sterile packages of THROMBOSTAT also feature a convenient new transfer 
device. So mixing is faster and easier than ever before. With THROMBOSTAT 
surgical preparation has never been simpler. 


THROMBOSTAT 
THROMBIN, USP 


Please see next page for brief summary of prescribing information 
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THROMBOSTAT® THROMBIN, USP 
(Bovine Origin) 


Before prescribing, please see full prescribing information. A Brief 
Summary follows: 


Thrombostat must not be injected! Apply on the surface of bleeding 
tissue as a solution or powder 


INDICATIONS AND USAGE 
Thrombostat (Thrombin, USP) is indicated as an aid in hemostasis wher- 
ever oozing blood from capillaries and small venules is accessible. 

In various types of surgery, solutions of Thrombostat may be used in 
conjunction with Absorbable Gelatin Sponge, USP for hemostasis 


CONTRAINDICATIONS 
Thrombostat is contraindicated in persons known to be sensitive to any of 
its components and/or to material of bovine origin 


WARNING 

Because of its action in the clotting mechanism, Thrombostat must 
not be injected or otherwise allowed to enter large blood vessels. 
Extensive intravascular clotting and even death may result. Throm- 
bostat is an antigenic substance and has caused sensitivity and 
allergic reactions when injected into animals. 


PRECAUTIONS 

General: 

Consult the absorbable gelatin sponge product labeling for complete 
information for use prior to utilizing the thrombin-saturated sponge 
procedure. 


Pregnancy— 

Teratogenic effects: Pregnancy Category C. Animal reproduction studies 
have not been conducted with Thrombin, Topical (Bovine). It is also not 
known whether Thrombin, Topical (Bovine) can cause fetal harm when 
administered to a pregnant woman or can affect reproduction capacity 
Thrombin, Topical (Bovine) should be given to a pregnant woman only if 
clearly indicated. 


Pediatric Use: 
Satety and effectiveness in children have not been established 


ADVERSE REACTIONS 
Allergic reactions may be encountered in persons known to be sensitive to 
bovine materials 


DOSAGE AND ADMINISTRATION 

General: Solutions of Thrombostat may be prepared in sterile distilled 
water or isotonic saline. The intended use determines the strength of the 
solution to prepare. For general use in plastic surgery, dental extractions, 
skin gratting, neurosurgery, etc., solutions containing approximately 100 
units per mL are frequently used. For this. 10 mL of diluent added to the 
1000 unit package is suitable. Where bleeding is profuse, as trom cut 
surfaces of liver and spleen, concentrations as high as 1000 to 2000 units 
per mL may be required. For this the 5000 unit vial dissolved in 5 mLor 25 
mL, respectively, of the diluent supplied in the package is convenient 
Intermediate strengths to suit the needs of the case may be prepared by 
selecting the proper strength package and dissolving the contents in an 
appropriate voulme of diluent. In many situations, it may be advanta- 
geous to use Thrombostat in dry form on oozing surtaces 


Caution: Solutions should be used immediately upon reconstitution. It 
necessary. retrigerate the solution and use within 3 hours of reconstitution. 


The following techniques are suggested for the topical application of 
Thrombostat 

l. The recipient surface should be sponged (not wiped) tree of blood 
betore Thrombostat is applied 

2. A spray may be used or the surface may be flooded using a sterile 
syringe and small gauge needle. The most effective hemostasis results 
when the Thrombostat mixes treely with the blood as soon as it reaches the 
surface. 

3. In instances where Thrombostat in dry form is needed. the vial is opened 
by removing the metal ring by flipping up the plastic cap and tearing 
counterclockwise. The rubber-diaphragm cap may be easily removed 
and the dried Thrombostat is then broken up into a powder by means of a 
sterile glass rod or other suitable sterile instrument 

4. Sponging of treated surfaces should be avoided in order that the clot 
remain securely in place 


Thrombostat may be used in conjunction with Absorbable Gelatin Sponge 
USP as follows 

l. Prepare Thrombostat solution of the desired strength 

2. Immerse sponge strips of the desired size in the Thrombostat solution 
Knead the sponge strips vigorously with moistened gloved fingers to 
remove trapped air, thereby facilitating saturation of the sponge 

3. Apply saturated sponge to bleeding area. Hold in place tor 10 to 15 
seconds with a pledget of cotton or a small gauze sponge 


Sterile Packages 

Thrombostat Sterile Packages are available in two strengths, 5000 units 
and 10,000 units. A Sterile Package contains one sterile vial of Thrombostat. 
one sterile vial of Isotonic Saline Diluent, and one sterile transfer device 
The Sterile Package may be used as follows 

1. Remove the Tyvek® blister lid by pulling up at the indicated corner The 
sterile inner tray can be lifted out or introduced into the operating field. 

2. The cover to the sterile inner tray is removed by pulling up on the finger 
tab, exposing the sterile contents 

3. Thrombostat solution of the desired strength is prepared using the 
transter device. 

4. Alternatively, when Thrombostat in dry form is needed, the vial is 
opened as described above and the dried Thrombostat broken up into a 
powder by means of a sterile glass rod or other suitable sterile instrument 


Thrombostat Kit 

Thrombostat Kit contains one sterile 20,000 unit vial of Thrombostat, one 
sterile vial of Isotonic Saline Diluent, and one sterile pump sprayer cap 
The kit may be used as follows 

1. Remove the Tyvek® blister lid by pulling up at the indicated corner The 
sterile inner tray can be lifted out or introduced into the operating field 

2. The cover to the sterile inner tray is removed by pulling up on the finger 
tab, exposing the sterile contents 

3. Thrombostat solution of the desired strength is prepared and the pump 
sprayer cap inserted and seated on the Thrombostat solution vial. Note: 
Several strokes of the pump sprayer will be required betore the Thrombos- 
tat solution is expelled. 

4. Alternatively. when Thrombosiat in dry torm is needed. the vial is 
opened as described above and the dried Thrombostat broken up intoa 
powder by means of a sterile glass rod or other suitable sterile instrument 


Caution—Federal law prohibits dispensing without prescription 
Tyvek is a registered trademark of E.]. du Pont de Nemours & Co 
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There is a road. 


Many cancer patients need 
transportation to and from 
treatments. That’s why the 
American Cancer Society 
has formed groups of volun- 
teers across the United 
States who give a few hours 
of their time each month to 
drive them. The road to 
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Notice to Contributors and Subscribers 


ANNALS OF SURGERY is a monthly journal which considers 
for publication original articles in the field of surgery. It is the 
oldest continuously published journal in the English language 
solely devoted to the surgical sciences. The Editorial Board con- 
siders only papers judged to offer significant contributions to 
the advancement of surgical knowledge. 

CONTRIBUTIONS. Four typed copies of the manuscript and 
four copies of the illustrations should be sent prepaid to the 
Chairman of the Editorial Board of Annals of Surgery. 


David C. Sabiston, Jr., M.D. 
Annals of Surgery 
Department of Surgery 
Duke University Medical Center 
Durham, North Carolina 27710 


Annals of Surgery has joined a number of other leading Med- 
ical Journals which endorse the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals.” These Re- 
quirements were established by an agreement among a number 
of Editors of Clinical Journals in the United States, Canada and 
the United Kingdom. The Criteria for preparation of manuscripts 
are as follows: 


SUMMARY OF REQUIREMENTS 


Type manuscript double spaced, including title page, abstract, 
text, acknowledgments, references, tables, and legends. 

Each manuscript component should begin on a new page, 
in this sequence: 

Title page 

Abstract and key words 

Text 

Acknowledgments 

References 

Tables: each table, complete with title and footnotes, on a 

separate page 

Legends for illustrations 

Illustrations must be good quality, unmounted glossy prints 
usually 12.7 by 17.3 cm (5 by 7 in.) but no larger than 20.3 by 
25.4 cm (8 by 10 in.). 

Submit the required number of copies of manuscript and 
figures (see journal’s instructions) in heavy-paper envelope. 
Submitted manuscript should be accompanied by covering letter, 
as described under “Submission of Manuscripts,” and permis- 
sions to reproduce previously published materials or to use il- 
lustrations that may identify subjects. 

Follow journal’s instructions for transfer of copyright. 

‘Authors should keep copies of everything submitted. 


PREPARATION OF MANUSCRIPT 


Type manuscript on white bond paper, 20.3 by 26.7 cm or 
21.6 by 27.9 cm (8 by 10% in. or 8% by 11 in.) or ISO A4 (212 
by 297 mm) with margins of at least 2.5 cm (1 in.). Use double 
spacing throughout, including title page, abstract, text, acknowl- 
edgments, references, tables, and legends for illustrations. Begin 
each of the following sections on separate pages: title page; 
abstract and key words, text, acknowledgments, references, in- 


dividual tables, and legends. Number pages consecutively, be- 
ginning with the title page. Type the page number in the upper 
right-hand corner of each page. 

Manuscripts will be reviewed for possible publication with 
the understanding that they are being submitted to one journal 
at a time and have not been published, simultaneously submitted, 
or already accepted for publication elsewhere. This does not 
preclude consideration of a manuscript that has been rejected 
by another journal cr of a complete report that follows publi- 
cation of preliminary findings elsewhere, usually in the form of 
an abstract. Copies of any possibly duplicative published material 
should be submitted with the manuscript that is being sent for 
consideration. 


TITLE PAGE 

The title page should contain [1] the title of the article, which 
should be concise but informative; [2] a short running head or 
footline of no more than 40 characters (count letters and spaces) 
placed at the foot of the title page and identified; [3] first name, 
middle initial, and last name of each author, with highest ac- 
ademic degree(s); [4] name of department(s) and institution(s) 
to which the work should be attributed; [5] disclaimers, if any; 
[6] name and address of author responsible for correspondence 
about the manuscript; [7] name and address of author to whom 
requests for reprints should be addressed, or statement that 
reprints will not be available from the author; [8] the source(s) 
of support in the form of grants, equipment, drugs, or all of 


these. 


ABSTRACT AND KEY WORDS 

The second page should carry an abstract of not more than 
150 words. The abstract should state the purposes of the study 
or investigation, basic procedures (study subjects or experimental 
animals and observational and analytic methods), main findings 
(give specific data and their statistical significance, if possible), 
and the principal conclusions. Emphasize new and important 
aspects of the study or observations. Use only approved abbre- 
viations (see list of Commonly Used Approved Abbreviations 
elsewhere in this document). 

Key (indexing) terms: Below the abstract, provide and identify 
as such, three to 10 key words or short phrases that will assist 
indexers in cross-indexing your article and that may be published 
with the abstract. Use terms from the Medical Subject Headings 
list from Index Medicus whenever possible. 


TEXT | 

The text of observational and experimental articles is usually— 
but not necessarily——divided into sections with the headings 
Introduction, Methods, Results, and Discussion. Long articles 
may need subheadings within some sections to clarify their con- 
tent, especially the Results and Discussion sections. Other types 
of articles such as case reports, reviews, and editorials are likely 
to need other formats, and authors should consult individual 
journals for further guidance. 

Introduction: Clearly state the purpose of the article. Sum- 
marize the rationale for the study or observation. Give only 
strictly pertinent references, and do not review the subject ex- 
tensively. 


following 
surgery 
for primary 
breast cancer. 


What 
next? 





Until now, 


there has been 

no definitive 
treatment for stage II 
postmenopaus 
patients... 


Chemotherapy 


Contribution of cytotoxics uncertain; 
potentially serious/intolerable side effects 


No therapy 


Important new data’ rule out no therapy 











Today there is. 


Nolvadex 


TAMOXIFEN CITRATE 
Adjuvant 
onotherapy 


Now, the treatment of choice 


A recent National Institutes of Health consensus report states that following 
surgery, “Tamoxifen [NOLVADEX] should now be regarded as standard 
therapy for postmenopausal patients with positive axillary lymph nodes 
and positive hormone receptor status. i 
NOLVADEX increases disease-free time’? by delaying recurrence follow- 
ing total mastectomy and axillary dissection in postmenopausal women 
with breast cancer (Ta N,, M,). Moreover, NOLVADEX improves overall survival, 
with a 34% reduction in risk of mortality, as observed in the NOLVADEX 
Adjuvant Trial Organization (NATO) study.* This treatment is extremely well 
tolerated by patients’; in fact, one double-blind, placebo-controlled study 
demonstrated a NOLVADEX side effects profile similar to placebo.* And, since 
NOLVADEX has a mild side effects profile and is easy to administer, patients are 
afforded a better quality of life. NOLVADEX—today’s promising breast cancer 
therapy for the postmenopausal woman—in the adjuvant setting and in 
metastatic disease. 








Please see next page for brief summary of prescribing information. 
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Division of ICI Americas Inc 
Wilmington, Delaware 19897 
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Nolvadex © 


TAMOXIFEN CITRATE 


BRIEF SUMMARY 

INDICATIONS AND USAGE: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estrogen receptor positive 
are more likely to benefit from NOLVADEX therapy. 

NOLVADEX is effective in delaying recurrence following total mastectomy and axillary dissection in 
postmenopausal women with breast cancer (T1-3, N1, MO). The estrogen and progesterone receptor values may 
help to predict whether NOLVADEX therapy is likely to be beneficial. In some NOLVADEX adjuvant studies, most 
of the benefit to date has been in the subgroup with 4 or more positive axillary nodes 
CONTRAINDICATIONS: None known 
WARNINGS: Pregnancy Category D: NOLVADEX may cause fetal harm when administered to a pregnant 
woman. Individuals should not become pregnant while taking NOLVADEX. Effects on reproductive functions are 
expected from the antiestrogenic properties of the drug. In reproductive studies in rats at dose levels equal to or 
below the human dose, nonteratogenic developmental skeletal changes were seen and were found to be 
reversible. In addition, in fertility studies in rats and in teratology studies in rabbits using doses at or below 
those used in humans, a lower incidence of embryo implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The impairment of 
learning behavior did not achieve statistical significance in one study, and, in another study where significance 
was reported, this was by comparing dosed animals with controls of another study. Several pregnant 
marmosets were dosed during organogenesis or in the last half of pregnancy. No deformations were seen and 
although the dose was high enough to terminate pregnancy in some animals, those that did maintain pregnancy 
showed no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetal deaths, and vaginal 
bleeding. If this drug is used during pregnancy or the patient becomes pregnant while taking this drug, the 
patient should be apprised of the potential hazard to the fetus. 

Ocular changes have been reported in a few patients who, as part of a clinical trial, were treated for periods 
greater than one year with NOLVADEX at doses at least four times the highest recommended daily dose of 
40 mg. The ocular changes consist of retinopathy and, in some patients, there are also corneal changes and a 
decrease in visual acuity. 

In addition, a few cases of ocular changes including visual disturbance, corneal changes, and/or retinopathy 
have been reported in patients treated with NOLVADEX at recommended doses. It is uncertain if these effects 
are due to NOLVADEX 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has been reported in 
some breast cancer patients with bone metastases within a few weeks of starting treatment with NOLVADEX. If 
hypercalcemia does occur, appropriate measures should be taken and, if severe, NOLVADEX should be 
discontinued. 

PRECAUTIONS: General: NOLVADEX should be used cautiously in patients with existing leukopenia or 
thrombocytopenia. Observations of leukopenia and thrombocytopenia occasionally nave been made, but it is 
uncertain if these effects are due to NOLVADEX therapy. Transient decreases in platelet counts, usually to 
50,000-100,000/cu mm, infrequently lower, have been occasionally reported in patients taking NOLVADEX for 
breast cancer. No hemorrhagic tendency has been recorded and the platelet counts returned to normal levels 
even though treatment with NOLVADEX continued. 

Laboratory Tests: Periodic complete blood counts, including platelet counts, may be appropriate. 
Carcinogenesis: While no conventional bioassay has been conducted, endocrine changes in immature and 
mature mice were investigated in a 13-month study. Granulosa cell ovarian tumors and interstitial cell testicutar 
tumors were found in mice receiving NOLVADEX, but not in the controls. 

Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro tests with pro- and 
eukaryotic test systems with drug metabolizing systems present. 

impairment of Fertility: Fertility in female rats was decreased following administration of 0.04 mg/kg for 2 
weeks prior to mating through day 7 of pregnancy. There was a decreased number of implantations, and all 
fetuses were found dead 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were increased numbers of 
fetal deaths. Administration of 0.125 mg/kg to rabbits during days 6-18 of pregnancy resulted in abortion or 
premature delivery. Fetal deaths occurred at higher doses. There were no teratogenic changes in either rat or 
rabbit segment II studies. Several pregnant marmosets were dosed with 10 mg/kg/day either during organo- 
genesis or in the last half of pregnancy. No deformations were seen, and, although the dose was high enough 
to terminate pregnancy in some animals, those that did maintain pregnancy showed no evidence of teratogenic 
malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 1 day before weaning demonstrated 
increased numbers of dead pups at parturition. It was reported that some rat pups showed slower learning 
behavior, but this did not achieve statistical significance in one study, and in another study where significance 
was reported, this was by comparing dosed animals with controls of another study. 

The recommended daily human dose of 20-40 mg corresponds to 0.4-0.8 mg/kg for an average 50 kg woman 
Pregnancy Category D: See WARNINGS. 

Nursing Mothers: |t is not known whether this drug is excreted in human milk. Because many drugs are 
excreted in human milk and because of the potential for serious adverse reactions in nursing infants from 
NOLVADEX, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother 

ADVERSE REACTIONS: The most frequent adverse reactions to NOLVADEX are hot flashes, nausea and 
vomiting. These may occur in up to one-fourth of patients, but are rarely severe enough to require discontin- 
uation of treatment 

Less frequently reported adverse reactions are vaginal bleeding, vaginal discharge, menstrual irregularities 
and skin rash. Usually these have not been of sufficient severity to require dosage reduction or discontinuation 
of treatment. 

Increased bone and tumor pain and, also, local disease flare have occurred, which are sometimes associated 
with a good tumor response. Patients with increased bone pain may require additional analgesics. Patients with 
soft tissue disease may have sudden increases in the size of preexisting lesions, sometimes associated with 
marked erythema within and surrounding the lesions and/or the development of new lesions. When they occur 
the bone pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly. 

Other adverse reactions which are seen infrequently are hypercalcemia, peripheral edema, distaste for food, 
pruritus vulvae, depression, dizziness, light-headedness and headache. There have been infrequent reports of 
thromboembolic events occurring during NOLVADEX therapy. Since for cancer patients in general an increased 
incidence of thromboembolic events is known to occur, a Causal relationship to NOLVADEX remains conjectural 
An increased incidence has been reported when cytotoxins are combined with NOLVADEX 

If adverse reactions are severe, it is sometimes possible to control them by a simple reduction of dosage 
without loss of contro! of the disease. 

OVERDOSAGE: Acute overdosage in humans has not been reported. Signs observed at the highest doses 
following studies to determine LD,,. in animals were respiratory difficulties and convulsions. No specific 
treatment for overdosage is known; treatment must be symptomatic. 

DOSAGE AND ADMINISTRATION: One or two 10 ma tablets twice a day (morning and evening). In the three 
Single agent adjuvant NOLVADEX studies noted above (See Clinical Pharmacology), NOLVADEX was 
administered for two years. The optimal duration of adjuvant therapy is not known 

HOW SUPPLIED: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg of tamoxifen 
(round, biconvex, uncoated, white tablet identified with NOLVADEX 600 debossed on one side and a cameo 
debossed on the other side) are supplied in bottles of 60 tablets and 250 tablets. Protect from heat and light 
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From Merck Sharp & Dohme... 
A Once-a-Day H, Antagonist 
with an Important Spectrum 
of Patient Benefits 


For a Brief Summary of Prescribing information, please see the last page of this advertisement. 





$ TABLETS, 20 mg and 40 mg ® 
ADCIC 
A DAY 


(Famotidine MSD) iieyorenst 


PEPCID is contraindicated in patients who are hypersensitive to any component of this medication. 
Copyright © 1987 by Merck &.Co., INC. 








PROMPT 
PAIN RELIEF 


RAPID 
ULCER HEALING 


EXCELLENT 
TOLERABILITY 


SIMPLIFIED 
DOSAGE 





40-mg tablet 20-mg tablet 


COST-EFFECTIVE 
THERAPY 





Depcie TABLETS, 20 IC and 40 id: 





Begins on day 1, 
lasts all night and all 
day in most patients. 


Healing often complete by week 4. 


Generally well tolerated—adverse 
reaction incidence comparable to 
placebo in clinical studies. 


One 40-mg tablet h.s. 
for acute therapy 
in active duodenal ulcer. 


One 20-mg tablet h.s. 
for maintenance therapy 
in duodenal ulcer. 


Dosing intervals may need to be 
prolonged or dosage reduced 

in patients with severe renal 
insufficiency (creatinine clearance 
<10 mL/min). 


Cost per month of therapy less 
than Zantac* ** 


* registered trademark of Glaxo In 
** Based on the manufacturer's direct or wholesale price to the 


retail pharmacist. 
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Pepcid 





20 mg and 40 mg 
40 mg per 5 mL 


Contraindications: Hypersensitivity to any component. 


Precautions: General: Symptomatic response to therapy does not 
preclude the presence of gastric malignancy. 


Patients with Severe Renal Insufficiency: Longer intervals between 
doses or lower doses may be needed in patients with severe renal 
insufficiency (creatinine clearance <10 mL/min) to adjust for the 
longer elimination half-life of famotidine (see Clinical Pharmacology 
and Dosage and Administration sections of Prescribing Information). 


Information for Patients: The oral suspension should be shaken 
vigorously for 5-10 seconds prior to each use, and unused constituted 
oral suspension should be discarded after 30 days. 


Drug Interactions: No drug interactions have been identified. 
Compounds tested in man include warfarin, theophylline, phenytoin, 
diazepam, aminopyrine, and antipyrine. 


Carcinogenesis, Mutagenesis, Impairment of Fertility: In rats 
and mice given oral doses up to approximately 2500 times the 
recommended human dose for active duodenal ulcer, there was no 
evidence of carcinogenic potential, no evidence of a mutagenic 
effect, and fertility and reproductive performance were not affected. 


Pregnancy: Pregnancy Category B—There are no adequate or 
well-controlled studies in pregnant women. Use during pregnancy 
only if clearly needed. 


Nursing Mothers: It is not known whether famotidine is secreted into 
human milk; however, it is secreted into the milk of lactating rats. 

A decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug 
to the mother. 


Pediatric Use: Safety and effectiveness in children have not been 
established. 


Use in Elderly Patients: No dosage adjustment is required based on 
age but may be necessary in severe renal impairment (see Clinical 
Pharmacology section of Prescribing Information). 


Adverse Reactions: The adverse reactions listed below have been 
reported during domestic and international clinical trials in 
approximately 2500 patients. In the placebo-controlled clinical trials, 
the incidence of adverse experiences with PEPCID Tablets, 40 mg at 
bedtime, was similar to that with placebo. 


Incidence Greater than 1%: The following adverse reactions have 
been reported to occur in more than 1% of patients on therapy with 
PEPCID in controlled clinical trials and may be causally related to the 
drug: headache (4.7%), dizziness (1.3%), constipation (1.2%), and 
diarrhea (1.7%). 


Causal Relationship Unknown: The following other adverse 
reactions have been reported in clinical trials. While a causal 
relationship could not be established for these infrequently reported 
events, causality cannot be excluded. Body as a Whole—Fever, 
asthenia, fatigue. Cardiovascular—Palpitations. Gastrointestinal — 
Nausea, vomiting, abdominal discomfort, anorexia, dry mouth, liver 
enzyme abnormalities. Hematologic—Thrombocytopenia. 
Hypersensitivity—Orbital edema, conjunctival injection. 
Musculoskeletal—Musculoskeletal pain, arthralgia. Nervous 
System/Psychiatric—Paresthesias; grand mal seizures (single 
report); psychic disturbances including depression, anxiety, 
decreased libido, hallucinations (single report); insomnia; 
somnolence. Respiratory—Bronchospasm. Skin—Alopecia, acne, 
pruritus, rash, dry skin, flushing. Specia/ Senses—Tinnitus, 

taste disorder. 


The adverse reactions reported for PEPCID Tablets may also occur 
with PEPCID Oral Suspension or PEPCID I.V.; in addition, transient 
irritation at the injection site has been observed with PEPCID I.V. 


Pepcid 
(Famotiaine|MSD) — (Famotiaine for 
Oral Suspension/MSD) 10mg permi 


INJECTION 


Pepad iv 
(Famotidine/MSD) 








Management of Overdosage: There is no experience to date with 
deliberate overdosage. Up to 640 mg/day have been given to patients 
with pathological hypersecretory conditions with no serious adverse 
effects. In the event of overdosage, treatment should be symptomatic 
and supportive. Unabsorbed material should be removed from the 
gastrointestinal tract, the patient should be monitored, and supportive 
therapy should be employed. 
Dosage and Administration: Duodenal Ulcer: The recommended 
adult oral dosage for active duodenal ulcer is 40 mg h.s.; most 
patients heal within 4 weeks, and it is rarely necessary to use the full 
dosage for longer than 6 to 8 weeks. A regimen of 20 mg b.i.d. is also 
effective. For maintenance therapy, the recommended oral dosage is 
20 mg h.s. 
Pathological Hypersecretory Conditions (e.g., Zollinger-Ellison 
Syndrome, Multiple Endocrine Adenomas): The dosage varies 
with the individual patient; the recommended adult oral starting 
dosage is 20 mg q6h, but some patients may require a higher starting 
dosage. Dosages should be adjusted to individual patient needs and 
continued as long as Clinically indicated; up to 160 mg q6h have been 
administered to some patients with severe Zollinger-Ellison 
syndrome. 
Oral Suspension: The Oral Suspension may be substituted for 
Tablets for those patients who cannot swallow tablets. 
Directions for Preparing PEPCID Oral Suspension: Prepare 
suspension at time of dispensing. Slowly add 46 mL Purified Water. 
Shake vigorously for 5-10 seconds immediately after adding the water 
and immediately before use. 
Stability of PEPCID Oral Suspension: Unused constituted oral 
suspension should be discarded after 30 days. 
Intravenous Administration: In some hospitalized patients with 
pathological hypersecretory conditions or intractable ulcers, or in 
patients who are unable to take oral medication, the recommended 
intravenous dosage is 20 mg q12h. For preparation of solutions for 
injection or infusion and for compatible diluents, please see 
Prescribing Information. Parenteral drug products should be 
inspected visually for particulate matter and discoloration prior to 
administration whenever solution and container permit. 
Concomitant Use of Antacids: Antacids may be given 
concomitantly if needed. 
Dosage Adjustment for Patients with Severe Renal Insufficiency: 
In patients with severe renal insufficiency (creatinine clearance less 
than 10 mL/min), the elimination half-life of famotidine may exceed 
20 hours, reaching approximately 24 hours in anuric patients. Although 
no relationship of adverse effects to high plasma levels has been 
established, to avoid excess accumulation of the drug, the dosage 
may be reduced to 20 mg h.s. or the dosing interval may be prolonged 
to 36 to 48 hours as indicated by the patient's clinical response. 
How Supplied: Tablets, containing 20 mg or 40 mg famotidine, with 
hydroxypropyl cellulose, hydroxypropy! methylcellulose, iron oxides, 
magnesium stearate, microcrystalline cellulose, starch, talc, and 
titanium dioxide as inactive ingredients, in bottles of 30 and unit-dose 
packages of 100; Oral Suspension, containing per 5 mL after 
constitution with 46 mL Purified Water, 40 mg famotidine, with citric 
acid, flavors, microcrystalline cellulose and carboxymethylcellulose 
sodium, sucrose, and xanthan gum as inactive ingredients, and 
sodium benzoate 0.1%, sodium methylparaben 0.1%, and sodium 
propylparaben 0.02% added as preservatives, in bottles of 400 mg 
famotidine for constitution; Solution for intravenous injection, 
containing 10 mg famotidine per mL, with L-aspartic acid 4 mg, 
mannitol 20 mg, and water for injection q.s. 1 mL as inactive 
ingredients, and benzyl alcohol 0.9% added as preservative to the 
multidose vial, as 10x2-mL single-dose vials and as 4-mL vials. 
MSD 


For more detailed information, consult your 
MSD Representative or see Prescribing Information. 

Merck Sharp & Dohme, Division of Merck & Co., INC., SAR 
West Point, PA 19486 HM 
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The best is not always good enough. The first choice, 
a patient's own tissue, cannot always be used for surgical 
reconstructions. When this happens the Soft Tissue 
Patch becomes the natural choice. 

Since its introduction five years ago, the Soft Tissue 
Patch has performed exceptionally well in over 12,000 
clinical cases. These cases include a wide variety of 
applications: 

e Abdominal wall defects 
e Large and small 
hernia repairs 
¢ Thoracic wall defects 
e Related pediatric 
reconstructions 


e Rectal prolapse 
e Vaginal prolapse 
e Gastric banding 





The excellent performance of the Soft Tissue Patch is 
due to its: 
è soft, conformable nature 
e high, balanced strength 
¢ resistance to the spread of infection 
¢ biocompatibility 
e lower incidence of visceral adhesions/tissue erosion 
GORE-TEX Soft Tissue Patch, the superior 
biomaterial, the natural choice. 
For more information, return the business reply card 
or coupon. To order call 800-638-4804. 


(GORE-TEX 
Soft Tissue Patch 


Meeting the surgical challenge 


O Please send further information on the GORE-TEX Soft Tissue Patch. | 


O Please arrange for a free clinical sample. 


[O Please have your sales representative call for an appointment. 


Name 
Address 
City 


Hospital Affiliation 


W.L. Gore & Associates, Inc. 
P.O. Box 1220, Route 213 North 
GORE-TEX is a trademark of 
WL. Gore & Associates, Inc Elkton, MD 21921 
© 1987 W L. Gore & Associates, Inc 
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, Localized Operable Soft Tissue Sarcoma 


* of the Upper Extremity 


Presentation, Management, and F actors Affecting Local 


Recurrence in 108 Patients 





CHARLES COLLIN, M.D., STEVEN |. HAJDU, M.D., JAMES GODBOLD, PH.D., 


Radical ablative surgery for upper extremity sarcoma often re- 
sults in significant loss of function. With the recent emphasis 
on limb preservation, function-sparing excision has been com- 
bined with adjuvant radiation and chemotherapy in an increasing 
number of patients. To assess the effect of changing management 
on local recurrence rates and identify factors governing local 
failure, the records of 108 patients with operable, nonmetastatic 
soft tissue sarcoma of the upper extremity, treated at the Me- 
morial Sloan-Kettering Cancer Center between 1968 and 1978, 
were reviewed. Median follow-up care was 8.2 years. One third 
of the patients presented with locally recurrent tumors after initial 
treatment elsewhere. Over half of the lesions were above the 
elbow and 62% were high grade. Seventy-three patients (68%) 
‘had limb-sparing surgery (LSS), but margins were considered 
adequate in less than half. Local recurrence was directly related 
to the adequacy of the surgical margins and was significantly 
higher in the LSS patients (p = 0.008). Other factors associated 
with an increased risk of local failure included: presentation with 
local recurrence, superficial location, and invasion of vital struc- 
tures (LSS only). Local failure varied significantly with histologic 
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type and was highest in patients with embryonal rhabdomyo- 
sarcoma and angiosarcoma. When the data were subjected to 
multivariate analysis, the following variables emerged as inde- 
pendent predictors of local failure: presentation with local re- 
currence, surgery by LSS, inadequate margins, angiosarcoma, 
and invasion of vital structures. These risk factors should be 
carefully weighed when selecting local treatment for patients 
with upper extremity soft tissue sarcomas. 


F THE 5100 PATIENTS in whom soft tissue sar- 

() comas are expected to develop in 1986, over 

half will present with an extremity lesion. Al- 

though the lower extremity is more commonly affected, 

approximately 25% of extremity tumors arise in the upper 

extremity.'? Of 780 new patients with soft tissue sarcoma 

admitted to Memorial Sloan-Kettering Cancer Center be- 

tween July 1982 and July 1986, 451 patients (57.8%) had 

extremity lesions, and of these, 110 patients (24.3%) kad 
lesions on the upper extremity. — 
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Because of the locally invasive nature of these tumors, 
radical surgical ablation, either by amputation or “mon- 
obloc” excision, has been the standard treatment.*~> This 
approach has often precluded function-sparing excision, 
particularly in patients with upper extremity tumors, be- 
cause of the need to sacrifice major neurovascular struc- 
tures or bone to achieve wide, tumor-free margins. Recent 
efforts have focused on reducing the need for radical sur- 
gery by combining more limited excision with adjuvant 
treatment. The addition of perioperative high-dose radio- 
therapy to function-sparing excision has provided local 
control, equivalent to radical resection in selected pa- 
tients. A combination of preoperative intra-arterial 
Adriamycin® and 3500 rad of rapid fraction radiotherapy 
with limb-sparing surgery (LSS) has also proved to be 
highly effective local treatment, although with significant 
morbidity.” When LSS plus high-dose radiotherapy was 
compared with amputation in patients with high-grade 
extremity sarcomas, local recurrence was higher in the 
patients who had LSS, but overall survival in the two 
groups was equivalent. All of these patients received ad- 
juvant chemotherapy with Cytoxan®, Adriamycin, and 
methotrexate, which has been shown to improve survival 
when compared with untreated controls. !° 

The impact of these developments has been to broaden 
the indications for function-sparing surgery while in- 
creasing reliance on adjuvant treatment to eliminate re- 
sidual microscopic disease. Whether this changing phi- 
losophy has benefited our patients is unclear and is the 
subject of an ongoing trial in our institution. In this ret- 
rospective study, we report our experience with upper ex- 
tremity soft tissue sarcomas during the time when ad- 
vances in adjuvant treatment were evolving. Our lower 
extremity experience has been reported previously.'' Our 
objectives were to: (1) define the clinical and pathologic 
profile of our patient population; (2) examine changing 
trends in surgical therapy; (3) evaluate the results of treat- 
ment in terms of local recurrence; and (4) provide the 
data base for current prospective studies showing the value 
of various treatment modalities. 


Methods 


The charts of 652 patients with an extremity soft tissue 
sarcoma seen at Memorial Hospital between January 1, 
1968 and December 31, 1978, were reviewed. We ex- 
cluded 117 patients (17.8%) with distant metastases, 36 
patients (5.5%) who received definitive therapy elsewhere, 
33 pediatric patients (5%) (younger than 15 years) with 
embryonal rhabdomyosarcoma (ERMS), and seven pa- 
tients (1.1%) who had surgically unresectable disease at 
presentation. After review of all slides, an additional 13 
patients (2%) were reclassified histologically and excluded. 
Of the remaining patients, 315 (70.6%) were adults with 
sarcomas of the lower extremity, 23 (5.4%) were pediatric 
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patients (younger than 15 years without ERMS), and 108 
(24.2%) were adults with sarcomas of the upper extremity. 
This paper will confine itself to the latter group. 

The following data were extracted from each chart: (1) 
patient demographics: age, sex, symptoms, presentation 
(primary ys. recurrent disease); (2) tumor characteristics: _ 
site (proximal vs. distal), size, depth, invasion of bone or 
neurovascular structures, histopathology, grade, node 
histology; and (3) treatment factors: date and type of sur- 
gery, surgical margins, biopsy technique, adjuvant treat- 
ment, and date and site of first recurrence after treatment 
at our institution. Descriptive statistics were compiled on 
the Data General 3300, 0200 computer using the “MHS- 
CLIN” clinical data base system (Data General, West- 
boro, MA). 

Tumors located above the elbow were termed proximal, 
whereas those at the elbow or below were termed distal. 
Tumor depth reflects the position of the tumor in relation 
to the deep fascia of the extremity. Tumors located above 
or predominantly above the fascia were superficial, ~ 
whereas tumors that were deep or predominantly deep to 
the fascia were called deep. Bone or neurovascular inva- 
sion was judged to be present if there was gross or micro- 
scopic involvement by adjacent tumor. These determi- 
nations were made after careful review of the operative 
notes and pathology reports. Tumor size reflects the max- 
imum diameter as measured on the excised specimen. 

All available histologic slides were reviewed by one of 
the authors (S.H.) and graded either high or low, according 
to degree of differentiation, cellularity, amount of stroma 
and necrosis, vascularity, and number of mitoses.'* When 
the slides could not be located (28 patients, 6%), the orig- 
inal histologic diagnosis and grade, reviewed and rendered 
by Memorial Hospital pathologists, were accepted. 

Surgical treatment, whether by amputation or LSS, was 
graded as adequate, marginal, or inadequate. This assess- 
ment was based on the adequacy of the gross and micro- 
scopic surgical margins, as determined by careful review 
of the operative records and pathology reports. The re- 
section was considered adequate if all gross tumor was 
removed with a generous amount of surrounding soft tis- 
sues on all sides, and the microscopic margins were neg- 
ative. If all gross tumor was removed with a close surgical 
margin on at least one side and the microscopic margins 
were negative, the surgery was considered marginal. In 
this group, a close surgical margin reflects extension of 
microscopic tumor to within millimeters of the margin 
of resection, or an assessment by the operating surgeon 
that his margins were “close” to the tumor. Surgery was 
inadequate if the tumor was visualized or entered during 
the procedure, if gross tumor was left behind (i.e., tumor _ 
shaved off adjacent neurovascular structures or bone), or 
if microscopic margins were positive. 

Radiotherapy was administered either as primary ther- 
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apy or as an adjuvant to surgical resection. Techniques 
varied throughout the study, but generally included de- 
livery of photons or electrons by external beam, or tem- 
porary implant of iridium 192 yia after-loading catheters 
placed in the wound at the time of surgery. Details of this 
technique have been published. !? In cases where measur- 
able tumor was present, a partial response indicates sta- 
bilization or regression of the tumor, whereas complete 
response denotes complete disappearance of the tumor. 
The duration of response was calculated from the initia- 
tion of treatment to the time of disease progression. 

Follow-up information was obtained by letter or per- 
sonal contact with the patients or their attending physi- 
clans. The median follow-up care for survivors was 8.2 
years, calculated from the date of treatment. Recurrence 
data reflect the time to first recurrence after definitive 
treatment at our institution. The rate of local recurrence, 
expressed as a function of time at risk, was graphically 
depicted as survival free of local disease, according to the 
method of Kaplan and Meier.'* The log-rank test of sta- 
tistical significance was used to compare recurrence rates 
between subgroups. A multivariate analysis of factors sig- 
nificantly affecting local recurrence was performed using 
the Cox model of stepwise linear regression.'> The log- 
hazard ratio (LHR) obtained from the model was corre- 
lated with actual rates of local recurrence, and was used 
as a progostic index to segregate the population into rel- 
atively high and low risk groups for local failure. 


Clinical Material 


The patients ranged in age from 16-77 years, with a 
median of 50 years. There were 57 males and 51 females, 
for a male:female ratio of 1:1.1. Ninety-seven patients 
were white, five were black, four were Hispanic, one was 
Arabic, and one was Oriental. 

Seventy-two patients (66.7%) were seen with their initial 
tumor. Of these, 58 (80.6%) had either excisional (42 pa- 
tients), incisional (13 patients), or needle biopsy (3 pa- 
tients) elsewhere at a median of 17 days before referral. 
One patient was referred with microresidual disease after 
soft part resection at another hospital. Thirty-five patients 
(32.4%) presented with either their first (19 patients), or 
one of multiple local recurrences (16 patients). One patient 
presented with resectable regional soft tissue disease with 
no evidence of disease at the primary site. 

The most common symptom was that of a painful mass 
(39 patients) or painless mass (67 patients). These had 
been noted for 2-240 weeks before admission (median: 
16 weeks), and were located above the elbow in over half 
the patients. The distribution of tumors by anatomic lo- 
cation is illustrated in Figure 1. Sarcomas developed in 
three patients in a previously irradiated field and angio- 
sarcomas developed in four patients in a lymphedematous 
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Diffuse upper extremity 


involvement 2 15 
— is SHNUIdesScapula 15 139 
Axilla 10 9.3 
Upper arm 3/7 343 
Elbow/Antecubital 
Fossa 14 13.0 
Forearm 20 18.5 
Wrist 1 J 
Hand 9 8.3 


Fic. 1. Distribution of sarcomas by anatomic locations. 


extremity following radical mastectomy and local radio- 
therapy for breast cancer. 

Clinical measurements of the primary tumor were re- 
corded in 97 patients. The maximum diameter was less 
than 5 cm in 50 patients (51.5%), between 5 and 9.9 cm 
in 31 patients (32.0%), and 10 cm or greater in 16 patients 
(16.5%). A listing of tumor size by location indicates that 
larger tumors (5 cm or greater) tended to be more prox- 
imally located than smaller tumors (Table 1). When the 
maximum tumor diameter measured clinically was com- 
pared with that measured on the excised specimen, the 
clinical measurement proved quite accurate, differing 
from the actual tumor size by a mean of only 0.6 cm. 
Either gross or microscopic invasion of neurovascular 
structures or bone was present in 39 patients (36.1%). 

The most common sarcoma was tendosynovial sar- 
coma (21.3%), followed by liposarcoma (19.4%), fibro- 
sarcoma (19.4%), and malignant peripheral nerve tumors 
(14.8%). There were 67 high-grade tumors (62%), 38 low- 
grade tumors (35%), and three tumors could not be clas- 
sified (3%). The histologic types and corresponding grades 
are listed in Table 2. 


TABLE 1. Upper Extremity Soft Tissue Sarcoma Clinical 





Tumor Size by Location 
Maximum Diameter At or 
(cm) Above Elbow Below Elbow Total 
0-4.9 25 (50.0%) 25 (50.0%) 50 
5.0-9.9 18 (58.1%) 13 (41.9%) 31 
10.0+ 14 (87.5%) 2 (12.5%) 16 
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TABLE 2, Upper Extremity Soft Tissue Sarcoma Histopathology 


No. of  Higb- Low- 
Type Patients grade grade Unknown 

Tendosynovial sarcoma* 23 23 
Liposarcoma 21 10 11 
Fibrosarcoma 21 5 14 2 
Malignant peripheral 

nerve tumor t 15 6 8 1 
Malignant fibrous 

histiocytoma 10 6 4 
Pleomorphic 

rhabdomyosarcoma 5 5 
Angiosarcoma 4 4 
Leiomyosarcoma 4 3 1 
Extraskeletal osteogenic 3 3 
Embryonal 

rhabdomyosarcoma 2 2 
Total 108  67(62%) 38(35%) 3(2.7%) 


* Includes monophasic and biphasic tendosynovial sarcoma, epithe- 
lioid sarcoma, and clear cell sarcoma. 
+ Includes malignant schwannoma and neurofibrosarcoma. 


Treatment 
Surgery 


Surgical resection of the tumor was done in 107 patients 
- (99.1%). Preliminary biopsy was done in 60 patients, either 
immediately preceding definitive surgery during the same 
anesthetic (6 patients), or as a separate procedure (54 pa- 
tients). Forty-six patients, most with locally recurrent dis- 
ease, had resection without a documented biopsy. Am- 
putation was the definitive procedure in 34 patients 
(31.8%), whereas LSS was performed on 73 patients 
(68.2%). Amputations and LSS were done with equal fre- 
quency through 1970, but thereafter, the number of limb- 
sparing procedures outnumbered amputations by 3:1. 

Surgical margins in the LSS group were considered ad- 
equate in only 36 patients (49.3%). Amputation was ad- 
equate in 30 patients, marginal in three patients, and in- 
adequate in one patient because of microscopically pos- 
itive margins (Table 3). Major bone, vascular, or nerve 
resection was a part of LSS in 26 patients (35.6%), but in 
only 11 of these procedures (42.3%) was an adequate 
margin obtained. 

Complications were recorded for seven of the 107 pa- 
tients operated on (7%). Wound-related problems of in- 
fection, hematoma, and skin graft slough predominated 
(Table 4). There were no operative deaths. 


TABLE 3. Upper Extremity Soft Tissue Sarcoma Adequacy of Surgery 


| Operation N Adequate Marginal Inadequate 
LSS 73 36 (49%) 21 (29%) 16 (22%) 
Amputation 34 30 (88%) 3 (9%) 1 (3%) 
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TABLE 4. Upper Extremity Soft Tissue Sarcoma Surgical 
Complications in 7 of 108 Patients* 


N (%) 
Wound Related 
Infection 2 (1.8) 
Skin graft slough 1 (0.9) 
Hematoma/Seroma 2 (0.9) 
Systemic 

Myocardial infarction 1 (0.9) 
Pneumonia i (0.9) 
Thoracic duct fistula 1 (0.9) 


* One patient had two complications. 


Regional nodes were removed either electively or as an 
obligatory part of the resection in 45 patients (42%). Nodes 
proved histologically positive in six patients (13.3% of 
those resected; 5.6% of total), all of whom had high-grade 
tumors (1 ERMS, | neurofibrosarcoma, and 4 tendosy- 
novial sarcomas). Of five patients with clinically suspicious 
nodes undergoing lymphadenectomy, three patients were 
subsequently proved to have microscopic involvement. 


Radiotherapy 


Seventeen patients received radiotherapy either as an 
adjuvant to surgery or as primary definitive therapy with 
or without chemotherapy. Adjuvant radiotherapy was 
most commonly given by external beam in the postop- 
erative period (15 patients). Radiotherapy was given to 
one patient as primary treatment, producing no response. 
This patient had a 10-cm tendosynovial sarcoma of the 
forearm. 


Chemotherapy 


Seventeen patients received chemotherapy as an ad- 
juvant to curative surgery. One patient was given che- 
motherapy in addition to local radiotherapy as definitive 
treatment. Adriamycin was part of the treatment protocol 
in 14 of 18 patients. 


Factors Affecting Local Recurrence 


The influence of selected prognostic factors on local 
disease-free interval (LDF) is illustrated in Tables 5 and 
6. These variables were subjected to multivariate analysis 
using the Cox model for stepwise linear regression. Dom- 
inant variables in this analysis are given in Table 7. 

Of the demographic variables, presentation with locally 
recurrent disease correlated with a significantly increased 
risk of subsequent local failure, both in the univariate and 
multivariate analyses (Fig. 2). 

Local recurrence was also significantly affected by tu- 
mor histogenesis, with angiosarcoma proving to be an 
independent predictor of local failure in the multivariate 
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Variable 


Sex 

Age 
Symptoms 
Presentation 
Grade} 
Tumor site 


Tumor size (excised) 


Invasion of nerve, blood vessel, 
bone (all patients) 


Invasion of nerve, blood vessel, 
bone (LSS only) 

Tumor depth 

Regional node histology 


Surgical treatment 


Surgical treatment 


Adjuvant radiotherapy 
(LSS only) 


Adjuvant chemotherapy 
(high-grade only) 


Time of treatment (all patients) 


Time of treatment (high grade) 


Biopsy (surgery only) 


TABLE 5. Local Disease-free Interval by Variable 


Male \ 
Female 


>53 
<53 


Painful mass 
Painless mass 
Primary 
Recurrent 
High 

Low 
Proximal 
Distal 

<5.0 


5.0-9.9 
>10 


Yes 
No 


Yes 
No 


Superficial 
Deep 


Positive 
Negative 
Amputation 
Adequate LSS 
Marginal LSS 
Inadequate LSS 


Amputation 
LSS 


Adequate LSS 

Adequate LSS + radiotherapy 
Marginal LSS 

Marginal LSS + radiotherapy 
Inadequate LSS 

Inadequate LSS + radiotherapy 
Adequate LSS 

Adequate LSS + chemotherapy 
Marginal LSS 

Marginal LSS + chemotherapy 
Inadequate LSS 


Inadequate LSS + chemotherapy 


1968-1972 
1973-1978 


1968-1972 
1973-1978 


Immediate surgery 
Delayed surgery 
No biopsy 
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Median Local 
Disease-free Interval 
(mo)* 


173+ 
196+ 


180+ 
196+ 


196+ 
180+ 


180+ 
16 


176+ 
196+ 


196+ 
173+ 


176+ 
196+ 
180+ 


172+ 
196+ 


9 
180+ 


180+ 
196+ 


142+ 
196+ 


196+ 
180+ 
16 


13 
146+ 


6 
8+ 


196+ 
139+ 


176+ 
139+ 


1724- 
180+ 
44 
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0.003 


0.70 


0.907 


0.13 
0.04 
0.02 


0.29 


0.00002t 


0.008 


0.02 
0.59 


0.18 


0.49 
0.31 


0.88 


0.58 


0.34 


0.15¢ 





* +. indicates that median survival had not been reached at the indi- 


cated time. 


+ Log-rank test comparing all categories; if p < 0.05, one or more of 


the categories are significantly different from the others. 
ł Excludes three patients for whom grade could not be determined. 
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TABLE 6. Median Local Disease-free Interval According 


to Histologic Type 
Median Local 
Disease-free 
Interval 
Histologic Type N (mos)* p 

Tendosynovial sarcoma 23 150+ 
Liposarcoma 21 20 
Fibrosarcoma 21 196+ 
Malignant peripheral nerve 

tumor 15 87 
Malignant fibrous histiocytoma 10 160+ 0.001F 
Rhabdomyosarcoma 5 145+ 
Leiomyosarcoma 4 104+ 
Extraskeletal osteogenic 3 173+ 
Angiosarcoma 4 6 
Embryonal 

rhabdomyosarcoma 2 7+ 


* + indicates median survival has not been reached. 
f Log-rank test comparing all categories; one or more of the categories 
are significantly different from the others at the indicated p value. 


analysis (Tables 6 and 7). Invasion of bone or neurovas- 
cular structures did not prove significnt in the group as a 
whole. However, when LSS patients were looked at sep- 
arately, local failure was significantly increased when vital 


structures were involved (p = 0.04). Local recurrence was ` 


not affected by invasion in the patients who had ampu- 


TABLE 7. Factors Predictive of Local Recurrence 
in the Multivariate Analysis 


p 

Histopathology 

Angiosarcoma 0.005 
Margins 

Inadequate 0.001 
Invasion 

Present 0.04 
Presentation 

Recurrent disease 0.008 
Surgery 

LSS 0.02 

Log Hazard Ratio 


2.4312 Path + 0.8425 Margins + 0.7533 Invasion + 1.0876 
Presentation + 1.4273 Surgery 


Definitions 
Path is 1 if angiosarcoma 
Path is 0 if other 
Margins are ! if inadequate 
Margins are 0 if other 
Invasion is 1 if present 
Invasion is 0 if absent 
Presentation is 1 of recurrent 
Presentation is 0 if primary 
Surgery is 1 if LSS 
Surgery is 0 if amputation 
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FIG. 2. Local recurrence: primary versus previously treated sarcomas at 
the time of presentation. 


tation. In the multivariate analysis, invasion of vital 
structures proved to be an independent variable, although 
the risk was clearly greater for patients treated by LSS 
(Fig. 3). In contrast to our lower extremity experience, 
patients with superficial tumors had a higher local failure 
rate than those with deep tumors. Risk factor analysis 
showed that patients with superficial tumors presented 
with locally recurrent disease more frequently (p = 0.11), 
and more often had excision with inadequate margins 
(p = 0.02). Tumor depth, however, did not emerge as an 
independent variable in the multivariate analysis. Risk of 
local failure was not affected by tumor grade, size, site, 
or metastasis to regional nodes. 

Amputation and adequate LSS provided the greatest 
freedom from local failure (Fig. 4). For patients who had 
LSS, the proportion of local failures increased significantly 
as the margin of excision decreased from marginal to in- 
adequate. Because over half of the limb-sparing procedures 
were done with less than adequate margins, LSS proved 
significantly inferior to amputation in terms of local con- 
trol (p = 0.008). In the multivariate analysis, both surgery 
by LSS and inadequate margins emerged as independent 
predictors of local failure. There was no detectable benefit 
of adjuvant radiotherapy or chemotherapy in the small 
number of patients treated. 

There was no significant difference in local recurrence 
between patients presenting before 1972 and those pre- 
senting later (Fig. 5). For patients with high-grade tumors, 
there was a trend toward improved local control in the 
group treated after 1972, but the difference was not sig- 
nificant (p = 0.34). Local control was, therefore, not com- 
promised by the increasing use of LSS in the later period. 
Neither the performance of a biopsy nor its timing in 
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Fic. 3. Local recurrence: invasion versus no invasion (LSS only). 


relation to definitive surgery had any effect on subsequent 
local recurrence. 

The Cox equation, incorporating the dominant vari- 
ables in the multivariate analysis, is given in Table 7. The 
log-hazard ratio (LHR), produced by the formula, rep- 
resents the ratio of the risk of recurrence for a patient 
with a given set of values to that of a patient with the 
most favorable set of variables (baseline). By substituting 
either a 0 or 1 into the formula according to the presence 
or absence of each variable, a numerical value for the 
LHR can be calculated. This number indicates the degree 
of increased risk for a given patient relative to the baseline. 

The LHR can be used to broadly categorize patients 
into low, intermediate, and high risk groups for local re- 
currence. To correlate the LHR with the actual incidence 
of local failure in the study population, the LHR for each 
patient was calculated. Patients with an LHR of less than 
1.0 had no recurrence at 5 years, and represent the lowest 
risk group. An intermediate risk group, identified by an 
LHR of 1.0-2.0, had a 5-year local failure rate of ap- 
proximately 20%. Patients with an LHR greater than 2.0 
were the highest risk group, with a local recurrence rate 
greater than 60%. Differences in local recurrence among 
the three groups were statistically significant (p = 0.001) 
(Fig. 6). 


Discussion 


The role of radical surgery in the local treatment of 
extremity soft tissue sarcoma has changed with the advent 
of effective adjuvant therapy. Radical ablative surgery by 
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Fic. 4. Local recurrence: surgical treatment. 


amputation or “monobloc” excision, once the mainstay 
of effective treatment, is now giving way to a more con- 
servative surgical approach with the emphasis on limb 
preservation. In our institution, resection of the tumor 
with several centimeters of normal surrounding tissue is 
now the aim rather than true compartmental excision. 
Amputation is reserved for selected patients who would 
otherwise be left with residual disease. Adjuvant radio- 
therapy, although sporadically applied during the study 
period, is routinely given if margins are less than adequate. 
Patients with high-grade tumors also receive postoperative 
Adriamycin, which has been undergoing trials at our in- 
stitution since 1976.16 
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Fic. 5. Local recurrence: time of treatment. 
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FIG. 6. Local recurrence: effect of LHR. 


The key to effective local treatment is surgical resection 
with an adequate margin. This study, as well as others 
where surgery was the primary treatment, demonstrate 
that the risk of local recurrence increases as the surgical 
margins become less adequate.**!®!” Even when radical 
resection is part of a multimodality protocol, patients left 
with microresidual disease after LSS have a higher rate 
of local failure than those with negative margins.'° 

The decision to perform a limb-sparing procedure, as 
opposed to amputation, should be based on the antici- 
pated ability to achieve wide margins without sacrificing 
extremity function. For patients with upper extremity 
sarcomas, this task may often be formidable because of 
the lack of expendable soft tissue and the relative com- 
pactness of vital neurovascular structures. In fact, less than 
half of the patients who had LSS in this study were resected 
with adequate margins. It is, therefore, not surprising that 
the rate of local failure after LSS was significantly in- 
creased when compared with amputation (p = 0.008). In 
contrast to our experience with lower extremity sarcomas, 
LSS proved to be an independent risk factor for local 
recurrence in this study. It appears that effective use of 
adjuvant treatment is essential if LSS is to remain a viable 
treatment option for upper extremity lesions. 

Adjuvant wide-field radiotherapy in doses of 6000 rad 
or greater has been used to reduce local recurrence after 
limited LSS. This approach has provided local control in 
80-94% of patients in several studies, and is widely held 
to be an acceptable alternative to radical surgery in selected 
patients.®™!8 Although radiation was commonly given by 
external beam during the study period, we now prefer 
brachytherapy, which allows more localized delivery of 
high-dose radiation to the tumor bed.!? This is supple- 
mented by external beam in selected cases. By combining 
this technique with function-sparing surgery that was in- 
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adequate in most cases, Shiu et al. reported an 18% local 
recurrence rate in a selected group of patients with locally 
advanced extremity sarcoma. Others have combined 
radical LSS with adjuvant radiation and chemotherapy 
to produce the same degree of local control in patients 
with high-grade tumors.”!° Insufficient numbers pre- 
cluded a meaningful assessment of the effects of adjuvant 
radiotherapy in this study. However, in a separate review 
of patients with lower extremity tumors, a significant 
benefit was observed only in LSS patients who had resec- 
tion with marginal margins (i.e., close but microscopically 
negative).'' The role of radiotherapy in patients who have 
adequate resection, particularly if they receive adjuvant 
chemotherapy, has not been proven. Whether low-grade 
sarcomas are as responsive to radiation as high-grade sar- 
comas is also unclear. These issues are currently being 
addressed in an ongoing prospective trial at our institution. 

This study confirms the importance of adequate treat- 
ment of the tumor at its initial presentation. Once local 
recurrence occurs, eradication of the tumor becomes in- 
creasingly difficult.*!” This is, in large part, related to de- 
struction of fascial planes during the initial excision, which 
often makes the boundaries of the recurrent tumor in- 
distinct. The entire area of previous surgery must be con- 
sidered contaminated and treated appropriately if locally 
recurrent disease is to be effectively eradicated. 

Histopathologic parameters, including histologic type 
and grade, have been correlated with local recurrence in 
several studies.'°-?! Tumor grade, widely considered to 
be a key predictor of local aggressiveness and metastatic 
potential, did not significantly affect local recurrence in 
this study. This is in contrast to our experience with lower 
extremity tumors, and the reports of others, in which high 
tumor grade proved to be an independent predictor of 
local failure.''° Reasons for this discrepancy are unclear, 
but may be related to the fact that patients with high- 
grade tumors were more frequently treated by amputation 
than those with low-grade tumors (p = 0.004). Tumor 
grade and depth were the clinical factors most strongly 
considered by our staff in their decision to perform am- 
putation, as opposed to LSS. 

The rate of local failure varied significantly among the 
various histologic types, with angiosarcoma emerging as 
an independent risk factor in the multivariate analysis. 
All angiosarcomas in the current study developed in pa- 
tients with postmastectomy lymphedema, a syndrome 
described by Stuart and Treves in 1948.” The multifocal 
nature of angiosarcoma in this setting virtually precludes 
LSS as an effective therapeutic option. Of the four patients 
in our study, two had LSS as their initial treatment, and 
two had amputation. All four patients had local recurrence 
within a median of 12 months of treatment. l 

Clinical tumor size and location are closely related 
variables that affect the surgeon’s abiilty to excise the tu- 
mor with adequate margins. Neither tumor size nor site 
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(proximal vs. distal) correlated with local recurrence in 
this study. This is in concert with our lower extremity 
experience, as well as other reports, which showed no in- 
dependent effect of tumor size or site on local treatment 
failure.!°?° Superficial tumors proved more difficult to 
control locally than deep tumors in this study, but tumor 
depth did not remain a significant factor once the influ- 
ence of other variables was considered. 

In patients who had LSS, invasion of vital structures 
had a high correlation with subsequent local recurrence 
(p = 0.04). This largely reflects the difficulties in obtaining 
adequate margins by LSS when invasion is present. Of 
23 LSS patients with invasion of vital structures, only 


- four (17%) had resection with adequate margins. In an- 


other study using multivariate techniques, risk of recur- 
rence was also significantly increased by direct tumor ex- 
tension beyond the tissue of origin.” 

Performance of a biopsy, particularly an open biopsy, 
carries the theoretical risk of dispersing tumor cells into 
the soft tissues around the tumor. To minimize this risk, 
fine needle biopsy, followed by immediate definitive re- 
section at the same operation, has been recommended. 
To date, neither the performance of a biopsy nor its timing 
has been shown to affect local recurrence.*'!° It would 
seem important to obtain adequate tissue for histologic 
study before resection to avoid histologic misclassification 
and allow proper treatment planning. !? 

The independent variables in this analysis: presentation 
with recurrent tumor, invasion of vital structures, treat- 
ment by LSS, inadequate surgical margins, and angiosar- 
coma, represent clinical factors that strongly influence the 
risk of local recurrence in patients with upper extremity 
sarcomas. The common denominator is complete tumor 
excision. The log-hazard equation allows the calculation 
of a patient’s risk for local recurrence relative to the lowest 
risk group. The numerical value obtained (LHR) is a 
function of the patient’s risk factor profile and can be 
used to classify that patient into high, intermediate, and 
low risk groups for local recurrence. Correlation of the 
LHR with actual rates of local recurrence in the study 
population has been presented. These factors should be 
considered when planning local treatment for soft tissue 
sarcoma of the upper extremity. 
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Magnetic Resonance Imaging Versus Computed 
Tomography in the Evaluation of Soft Tissue 
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Twenty patients with extremity soft tissue tumors were pro- 
spectively evaluated with magnetic resonance imaging (MRI) 
and computed tomography (CT) scans with subsequent anatomic 
correlation of surgical findings. MRI and CT had a similar per- 
centage of accuracy in assessing tumor relationship with major 
neurovascular (80% and 70%, respectively) and skeletal (80% 
and 75%, respectively) structures. MRI was significantly better 
than CT in displaying contrast between tumor and muscle when 
using the T2 weighted spin echo (SE) (p; < 0.002) and inversion 
recovery (IR) (p: < 0.005) pulse sequences. MRI and CT were 
comparable in demonstrating contrast between tumor and fat. 
The contrast between tumor and vessel was better displayed by 
MRI compared with CT when using the T1 weighted SE (pz 
< 0.001) and T2 weighted SE (p,.< 0.001) pulse sequences. T1 
and T2 values were measured on fresh tumor and normal tissue 
samples and were used to predict relative contrast on different 
MRI pulse sequences using isosignal contour plots. MRI appears 
to offer several advantages over CT in the evaluation of extremity 
soft tissue tumors. 


AGNETIC RESONANCE IMAGING (MRI) is a new 
M imaging modality that does not require the use 
of ionizing radiation. Clinical MRI produces 

images based on the magnetic properties of tissues rather 
than their radiodensity. Computed tomography (CT) has 
been considered the standard diagnostic test in staging 
and evaluating the anatomic location of soft tissue tumors 
of the extremities.'* As with all diagnostic imaging, the 
fundamental problem in evaluating soft tissue tumors of 
the extremities is accurate delineation between the tumor 
and the adjacent normal tissues. The advent of CT brought 
considerable advantage over more traditional modalities 
by more accurate display of relative radiodensities and 
tomographic geometry. This provided good delineation 
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of the tumor’s margins with fat, bone marrow, and cortex 
due to differences in radiodensity between fat, nonfatty 
soft tissues, bone cortex, and calcification. However, the 
contrast between tumor and muscle commonly remains 
poor and their interfaces obscure. In addition, CT is also 
subject to “streak artifacts” emanating from clips and 
bone/soft tissue interfaces. There is limited information 
regarding the use of MRI in the evaluation of soft tissue 
tumors of the extrëmities.™!! Since the magnetic prop- 
erties differ considerably among tumor, muscle, and fat, 
MRI may offer advantages over CT in imaging tumor 
from adjacent normal structures.'*-!© This study was per- 
formed to determine how MRI compares with CT in the 
evaluation of extremity soft tissue tumors. Anatomic re- 
lationships of tumor to neighboring vital structures were 
determined by both MRI and CT studies prospectively 
and correlated with surgical findings. Contrast between 
tumor and adjacent normal tissues were subjectively 
graded for each study. In addition, T1 and T2 values were 
measured from normal and pathologic excised fresh tissue, 
which provided information regarding appropriate pulse 
sequences for MR imaging purposes. A brief review of 
fundamental MRI principles is also presented. 


Materials and Methods 


Patients 


Twenty patients with soft tissue tumors of the extrem- 
ities from the Surgery Branch, National Cancer Institute 
were evaluated with preoperative CT and MRI exami- 
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TABLE 1. Tumor Relationship to Major Neurovascular and Skeletal Structures 


Yol, 205 « No. 4 
Patient Site Tumor Histology 
| Thigh High-grade MFH 
2 Thigh Low-grade liposarcoma 
3 Leg Benign schwannoma ` 
4 Thigh Low-grade neurofibrosarcoma 
5 Thigh Low-grade liposarcoma 
6 Knee Desmoid 
7 Forearm High-grade spindle cell sarcoma 
8 Thigh High-grade liposarcoma 
9 Thigh High-grade synovial cell sarcoma 
10 Thigh Low-grade liposarcoma 
lI Thigh High-grade synovial cell sarcoma 
12 Groin High-grade synovial cell sarcoma 
13 Thigh Low-grade liposarcoma 
14 Thigh High-grade synovial cell sarcoma 
15 Thigh Low-grade liposarcoma 
16 Thigh High-grade MFH 
17 Arm Desmoid 
18 Buttock High-grade unclassified sarcoma 
19 Knee High-grade synovial cell sarcoma 
20 Thigh High-grade MFH 
Accuracy (%) 


N/V = neurovascular structures. 
MFH = malignant fibrous histiocytoma. 
(~—) = no abuttment. 


nations. The location of these tumors included 18 in the 
lower extremities and two in the upper extremities (Table 
1). Pathologic diagnosis of these tumors are also listed in 
Table | and include 11 high-grade sarcomas, six low-grade 


sarcomas, two extra-abdominal desmoids, and one benign 


schwannoma. Histopathologic grading of the sarcomas 
was performed using the criteria described by Costa et 
al.'!” Surgery involved either amputation or wide excision 
of the tumor except for the schwanomma, which was re- 
moved by a marginal excision. 


Anatomic Relationships 


An assessment of whether the tumor was abutting or 
contiguous with a major neurovascular or skeletal struc- 
ture was made before surgery by a designated radiologist 
who interpreted the CT (S. H.) or MRI (A. D.) scans. 
Neither individual had knowledge of the results of the 
other study. Correlation was then made with the surgical 
findings. Accuracy of each study was determined by cal- 
culating (number of correct tests/total number of tests) 
X 100 to yield a percentage. 


Contrast Between Tumor and Normal Tissue 


Image contrast between tumor and normal muscle, fat, 
and blood vessel was subjectively assessed on a 0-3 scale. 
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(+) = abuttment. 
NS = not seen. 


Zero represented no contrast, | = minimum, 2 = inter- 
mediate, and 3 = maximum. Degree of contrast was eval- 


‘uated for the CT scan and all MRI pulse sequences. Com- 


parison of CT and each MRI pulse sequence image con- 
trast was performed by subtracting scale score of MRI 
from the corresponding CT score and analyzed using a 
Wilcoxon paired test (one-sample). All reported p values 
are two-sided. 


MRI and CT Imaging 


Magnetic resonance images were obtained on a 0.5- 
tesla (21.3 MHz) super-conducting magnet (Picker Inter- 
national, Highland Heights, Ohio). An elliptical body coil 
was used with a 52 X 35-cm amperature. Spin echo (SE) 
and inversion recovery (IR) pulse sequences were used to 
obtain images in the transverse, coronal, and sagittal 
planes. SE images were obtained using an echo time (TE) 
of 26, 40, 80, or 120 msec and a repetition time (TR) of 
500-2500 msec. The IR images were obtained with a TR 
of 1500 or 3000 msec and inversion time (TT) of 100 msec 
or 600 msec and a TE of 30-40 msec. In all cases, two to 
four repetitions were used and 128 views were obtained. — 
Images were obtained in 10-mm contiguous slices with 
field of views varying between 30 and 45 cm. The average 
time for data collection was approximately 4.5~17.8 min- 
utes per sequence. All images were reconstructed using a 
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two-dimensional Fourier Transform Algorithm and dis- 
played on a 256 X 256-image matrix. CT scans were ob- 
tained using a General Electric CT/T 8800 or 9800 scan- 
ner (General Electric, Milwaukee, WTI). Contiguous I-cm 
slices were obtained to cover the entire lesion. 


Tissue Relaxation Times 


Tissue proton spin-lattice and spin-spin relaxation times 
were measured at room temperature (23.7 C) using a pulse 
spectrometer with a permanent magnet operating at 0.25 
tesla (10.7 MHz) (Praxis II, Praxis Corporation, San An- 
tonio, TX). Spin-lattice (T1) relaxation times were mea- 
sured using a repetitive 90°-90° radiofrequency pulse. 
Spin-spin relaxation times (T2) were determined using an 
SE pulse sequence (90°-180°) radiofrequency pulse. T1 
and T2 values were computed from the slope of log (Mo/ 
Mt) versus time. Measurements were made within 2 hours 
of surgery. In all cases, three determinations of the relax- 
ations were obtained and reported as the mean value. 


Results 


Assessment of Tumor Relationship with Major 
Neurovascular and Skeletal Structures 


Table 1 lists the interpretations of CT and MRI re- 
garding the abuttment of tumor to adjacent vital struc- 
tures. Anatomic correlation was confirmed by the findings 
at surgical excision (Fig. 1). CT identified tumor in all 
patients. In two cases, the tumor was not seen by MRI. 
These two cases were the smallest tumors in the series, 
each measuring 2 cm in greatest dimension. In calculating 
percentage of accuracy, these two cases were considered 
as being incorrect for the MRI interpretation. CT and 
MRI had an accuracy rate of 80% and 70%, respectively, 
in determining abuttment to the major neurovascular 
structures and were not significantly different. Also, CT 
and MRI were equivalent in determining contiguity to 
bone with an accuracy rate of 75% and 80%, respectively. 


Tumor Contrast to Normal Tissues 


Table 2 lists the relative contrast determination between 
tumor versus muscle, tumor versus fat, and tumor versus 
vessel as seen on CT and the various MRI pulse sequences. 
Figures 1 and 2 illustrate the subjective estimates of con- 
trast that were made. In Figure 1, patient 14 had a large 
synovial cell sarcoma of the left proximal thigh. On CT 
scan, the contrast between tumor and muscle was zero. 
Tumor was better distinguished from muscle on the T1- 
weighted SE (SE 550/26) sequence where contrast between 
tumor and muscle was graded as intermediate. The co- 
ronal views of the MRI in this case demonstrated the en- 
hanced contrast between tumor and muscle on the T2- 
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weighted SE (SE 2500/120) and IR (IR 1500/100) pulse 
sequences compared with the T1-weighted SE image. An- 
other patient, illustrated in Figure 2, demonstrated similar 
findings. The patient had a low-grade myxoid liposarcoma 
of the right midthigh. On CT scan the lesion was ade- 
quately distinguished from adjacent muscle and fat. The 
T2-weighted SE (SE 2500/120) image demonstrated the 
greatest contrast between tumor and muscle with good 
contrast against fat. The T1-weighted IR (IR 2500/600) 
Image showed the tumor to be dark relative to adjacent 
structures with greatest tumor/fat contrast. 

Analysis of the contrast data between tumor to muscle, 
fat, and major vessels was performed. For every patient 
the CT contrast value was compared with the contrast 
values of each MRI pulse sequence. For each comparison, 
a ranking was assigned and an analysis performed for the 
entire group of patients using a Wilcoxon paired test. For 
tumor to muscle contrast, T2-weighted SE and IR pulse 
sequences were significantly better than CT (p2 < 0.002 
and p2 < 0.005, respectively). Analysis of the MRI pulse 
sequences alone revealed that T2-weighted SE images were 
better than T1l-weighted SE images (p2 < 0.008) in dem- 
onstrating tumor to muscle contrast. For tumor to fat 
contrast, there was no significant difference between CT 
and any of the MRI pulse sequences. IR images dem- 
onstrated more tumor to fat contrast compared with T1- 
or T2-weighted SE images (p2 = 0.03 and 0.04, respec- 
tively). For tumor to vessel contrast, T1- and T2-weighted 
SE images were significantly better than CT (each, p2 
< 0.001). T1- and T2-weighted SE pulse sequences were 
significantly better than the IR pulse sequence in dem- 
onstrating tumor to vessel contrast (p2 = 0.005 and p2 
< 0.004, respectively). 


T] and T2 Tissue Determinations 


Table 3 lists the T1 and T2 determinations measured 
on fresh tissue removed at surgery from 13 patients. Each 
value is the average of at least three determinations made 
on each sample. The average T1 value of all tumor sam- 
ples was greater than muscle, fat, and skin. The average 
T2 value of all tumor samples was also greater than muscle 
and skin but was identical to fat. There were no significant 
differences between T1 and-T2 values for low-grade and 
desmoid tumors versus high-grade tumors. 

In Figure 3, T1 and T2 values for each tissue specimen 
have been plotted on isosignal contour curves that are 
mathematically generated using the technique described 
by Kurtz and Dwyer.!® The signal strength of an MR im- 
age depends on a variety of factors that include T1 and 
T2 tissue values as well as the pulse sequence. Theoretical 
isosignal curves can be constructed for any pulse sequence 
and will display topographically the relationship of signal 
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FIGs. 1A-F. Patient 14 with a high-grade synovial cell sarcoma of the left proximal thigh requiring a hemipelvectomy. A. Cross-section through 

midportion of the tumor that revealed abuttment to femur (large arrow) and the femoral neurovascular bundle (small arrow). B. CT of the thigh 

that showed asymmetry of thigh but no demarcation between tumor and muscle. C. T1-weighted SE cross-section that demonstrated a distinct 

tumor/muscle interface and excellent tumor/fat contrast. D. T1-weighted SE coronal view with displacement of femoral vessel laterally (white arrows) 

and visualization of craniocaudal margins. E. T2-weighted SE coronal view that demonstrated increased tumor/muscle contrast and decreased tumor/ 

fat contrast compared with the T1-weighted SE image. F. The IR 100 pulse sequence that also showed superior tumor/muscle and equivalent tumor/ 
-+-fat contrast compared with the T1-weighted SE image. 
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TABLE 2. Tumor Contrast to Adjacent Normal Tissues 


Tumor/Muscle Tumor/Fat Tumor/Vessel 
MRI MRI MRI 
Patient CY: TR. TI” T2? CY IR Tr T2 Cr R Ti Ta 
l 1 Q 3 3 2 3 l l l 0 2 3 
2 a 3 3 3 0 0 0 0 3 3 3 3 
3 E 3 0 ND 1 3 3 ND 1 3 3 ND 
4 l. a 2 3 2 3 3 l l 0 2 3 
5 2 2 2 3 0 l 0 2 2 l l 3 
6 e3 ND 2 3 0 ND l 0 0 ND 2 
7 1 3 3 3 2 l 0 l 0 0 3 3 
8 t <2 3 3 2 3 3 3 l 0 3 3 
9 G 1 l 3 3 2 0 2 0 l 3 l 
10 2 2 2 3 2 3 0 2 2 0 3 3 
11 1 ND 0 2 1 ND 3 3 1 ND l 3 
12 i> » l 2 l 2 2 l 0 l 2 3 
13 0 0 NS NS l l NS NS 0 l NS NS 
14 0 3 2 3 2 3 3 l 0 l 3 3 
15 | & 0 3 l 3 3 2 l 3 3 3 
16 0 3$ 0 ND 3 3 3 ND _ 0O 2 2 ND 
17 1 NS NS NS l NS NS NS l NS NS NS 
18 0 3ł 0 ND 3 3 3 ND 0 3 2 ND 
19 0 NS NS NS 3 N NS NS 0 NS N NS 
20 QO 3 0 3 3 3 3 0 0 0 3 3 





* T1-weighted SE sequence. 

+ T2-weighted SE sequence. 

+ IR 1500/100, all other IR sequences were IR 3000/600. 
ND = not done. 

NS = not seen. 


intensity to the T1 and T2 tissue properties. Each graph 
in Figure 3 represents a specific pulse sequence. Isosignal 
contour curves describe the dependence of signal intensity 
on T1 and T2 by connecting those combinations pro- 
ducing equal signal intensity. The number associated with 
each curve represents its relative signal strength on an 
arbitrary scale of 0.1-0.9. By plotting the actual tissue T1 
and T2 values on each pulse sequence contour graph we 
can understand why two different tissues have relatively 
good contrast (i.e., on different curves) on one pulse se- 
quence and yet are isodense (i.e., on the same curve) on 
another. For instance, the tumor to muscle contrast can 
be predicted to be better on the T2-weighted SE (SE 2000/ 
800) and IR (IR 1500/100/26) pulse sequences compared 
with the T1-weighted SE (SE 500/40) pulse sequence. The 
distribution of tumor and muscle T1 and T2 values on 
the T2-weighted SE and IR graphs lie on different isosignal 
curves, indicating contrast on an MR image. However, 
the distribution of the tumor and muscle T1 and T2 values 
plotted on the T1-weighted SE graph fall generally on the 
same isosignal curve, indicating similar signal intensity 
and minimal or no contrast on an MR image. Likewise, 
the tumor to fat contrast would be predicted to be minimal 
or none on a T2-weighted SE image since the T2 values 
of tumor and fat are identical and would place these tissues 
on the same isosignal curve (see Fig. 3B). 
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Discussion 


Since the use and interpretation of MRI are greatly 
facilitated by some understanding of its basic physics, a 
brief review of its fundamentals is presented. Clinical MRI 
is rooted in the magnetic properties of the hydrogen nu- 
cleus, a proton. As this is a charged spinning particle, it 
may be likened to a tiny bar magnet or dipole. When 
placed in a strong magnetic field, as in an MR scanner 


Fics. 2A-C. Patient 10 with a low-grade liposarcoma of the right mid- 
thigh. A. CT of the thigh that demonstrated moderate contrast between 
tumor and surrounding muscle (white arrow) and fat. B. T2-weighted _ 
SE demonstrated the tumor to be brighter with enhanced tumor/muscle 
contrast compared with CT image. C. The IR 600 image demonstrated 
the tumor to be dark with good demarcation from surrounding muscle 
and fat. 
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TABLE 3. TI and T2 Tissue Measurements* 


Vol. 205 * No, 4 
Tumor Muscle 
Tumor Histology Tl T2 Tl 
High grade} 882 80 
High grade 1248 81 610 
High grade 900. 69 
High grade 753 92 480 
High grade 696 80 559 
High grade 564 80 475 
High grade§ 553 47 541 
478 40 
High grade§ 688 54 587 
675 55 
Low grade 1570 105 530 
Low grade 1103 42 638 
Desmoid 743 84 
Desmoid 652 64 547 
Desmoid!! 680 78 
7 578 77 
798 + 72 715 552418 


Mean + SEM 


* Average of at least three separate determinations of each specimen - 


in msec, measured at 0.25 tesla. 
+ All tumors are soft tissue sarcomas unless indicated otherwise. 


(0.3-1.5 tesla in common clinical use), it assumes the mo- 
tion of a gyroscope in a gravitational field and precesses 
about the direction of the magnetic field, the “z direction.” 

At 0.5 tesla, used in this study, hydrogen atoms precess 
at 21.3 MHz; the relationship being linear with field 
strength. MRI is macroscopic, assessing the aggregate be- 
havior of numerous hydrogen nuclei. Its understanding 
is greatly facilitated by consideration of the net magne- 
tization vector, M, of the tissue. M is the summation of 
the magnetic dipoles of the individual hydrogen nuclei 
and, hence, is a measure of the net magnetization. It is 
commonly considered with respect to an x,y,z coordinate 


_system, Z is the direction of the external magnetic field, 


and xy is the plane perpendicular to it. Mand M,, are 
the components of net magnetization along the z axis and 
in the xy plane, respectively, | 

When placed i in a magnetic field, the hydrogen nuclei 
begin to precess about z, the direction of the magnetic 
field, eventually reaching equilibrium. At equilibrium, M 
is pointed in the Z direction, M,, is zero. When subjected 
to a radio wave oriented along the xy plane and at the 
precessional frequency, the individual protons acquire 
energy and are “excited.” The aggregate result of such a 
so-called “excitation pulse” is reflected in the change that 
occurs in M. Specifically, M is rotated away from the z 
axis, ‘its equilibrium position. Excitation pulses are de- 
noted in terms of the amount of rotation they achieve. A 
90° pulse rotates M from the z axis 90° onto the xy plane. 
Hence, as a result of this pulse, M acquires a nonzero Xy 
component and loses its z component. This is of funda- 
mental importance in imaging as the signal measured di- 
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4 Fluid froth adjacent seroma had T1 = 1380 1 msec, T2 = 142 msec. 
§ Different tumor samples taken from large single tumor mass, 
l Patient. had two separate tumors. 


rectly reflects the xy component. At equilibrium, it is zero 
and, hence, no signal is measured. After the 90° pulse 
there is measurable signal whose assessment and anatomic 
mapping constitute the formation of the MR image. 

Relaxation i is the opposite of excitation and represents 
the return to equilibrium. It comprises two processes, the 
loss of M’s xy component and the reconstitution of the z 
component. These occur simultaneously but commonly 
at different rates. Loss of the xy component is termed 
transverse or spin-spin relaxation. Reconstitution of the 
z component of M i is termed longitudinal or spin-lattice 
relaxation. Each occurs in an exponential fashion gov- 
erned by different time constants: T! for longitudinal and 
T2 for transverse. The-longer the time constant, the slower 
the relaxation. MRI’s ability to provide superior anatomic 
detail among soft tissues is predominantly due to their 
differences in relaxation times. 

The link between tissues’ MRI properties (most im- 
portantly, relaxation times) and the degree of contrast 
and anatomic detail of the image are provided by the 
pulse sequence. A pulse sequence is a precisely defined 
pattern of excitation pulses and listening times. In the 
production of an MR image, the pulse sequence is re- 
peated numerous times (commonly 128-1000 times) to 
acquire sufficient information to produce a two- dimen- 
sional j image. One pulse sequence used in this study is an 
SE. It consists of a 90° pulse followed by a pause, after 
which a 180° pulse i is performed. Then, after an additional 
pause, the signal is assessed. After a much longer pause, 
the cycle is begun again. The signal intensity of a tissue 
in the i image 1S dependent on its relaxation times and the 
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duration of these pauses. Useful descriptive terms, which 
are common in MR parlance to describe pulse sequences, 
are T |-weighting and T2-weighting. A pulse sequence that 
is Tl-weighted or T1-dependent produces signal inten- 
sities predominantly dependent on the T1 of tissues. These 
commonly provide good anatomic depiction as normal 
tissues commonly differ i in T1. With. T2- dependent or 
weighted pulse sequences, signal intensities predominantly 
depend on differences in T2. ‘These are commonly held 


to be more sensitive to pathology, particularly in the head, 


Fics. 3A-C. Isointensity contour plots for three different pulse sequences. 
A. T1-weighted SE (SE 500/40). B. T2-weighted SE (SE 2000/80). C. 
Inversion recovery (IR 1500/100/26). Tissue T1, T2 values are plotted 
for tumor (@), muscle (o, fát (A), skin (+), and seroma fluid (*).. 


as pathologic processes characteristically (but not specif- 


_ ically) prolong T2, providing visibility of lesions by i in- 


creasing their signal intensity. 

A prospective ‘study examining the efficacy of CT and 
MRI in the evaluation of 20 patients with soft tissue ex- 
tremity tumors was performed with surgical correlation. 
Our study, indicated that MRI was comparable to CT i in 
determining the relationship of tumor to adjacent vital © 
structures. However, in two cases when tumor was small 
in volume, MRI could not t depict.n masses that were seen 
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on CT scanning. This may be due to the decreased spatial 
resolution of MRI that is currently not equal to that of 
CT; however, we found the anatomic detail displayed by 
both scans to be similar. Because MRI imaging can be 
performed without the injection of contrast material, it 
may be preferable to use in patients with known allergies 
to contrast agents. 

MRI allows for coronal and sagittal imaging, which 
can enable direct visualization of the extent of the tumor 
in the craniocaudal axis. The degree to which the addition 
of these images adds to the clinical evaluation of the pa- 
tient is not easily quantified. We could not quantify its 
impact to the evaluation of the patients. Other reports 
suggest that those views facilitate the planning of the sur- 
gical approach.!! 

MRI was significantly better than CT in providing con- 
trast between tumor versus normal muscle and vessels. 
The T2-weighted SE image was the best in distinguishing 
tumor from muscle and vessels compared with CT. Both 
CT and MRI were comparable in distinguishing tumor 
from fat. Among the MRI pulse sequences, IR was sig- 
nificantly better than the T1- and T2-weighted SE pulse 
sequences in distinguishing tumor from fat. Previous re- 
ports have recommended obtaining T1-weighted SE im- 
ages to demarcate tumor from fat and T2-weighted SE 
images to delineate tumor from muscle.'°'' No studies 
have examined IR images in a critical way. We also found 
that a T1- and T2-weighted SE was necessary for complete 
tumor delineation. In addition, the IR pulse sequence dis- 
played excellent tumor/muscle contrast and was superior 
in demonstrating tumor/fat contrast compared with stan- 
dard T2-weighted SE images. Preliminary results involving 
a variety of malignancies suggest that the short T1 IR (IR 
1500/100) sequence is as effective and in some cases su- 
perior to the T2-weighted SE sequence in displaying the 
extent of tumor. !? 

Our data also include the determination of T1 and T2 
values of tumor and normal tissues. Earlier reports sug- 
gested that the T1 and T2 values of malignant tissues in 
vitro differed from benign lesions and normal tissues, and 
hence may allow a specific diagnosis of malignancy.!*-'4 
It has also been suggested that MRI can even distinguish 
the histologic grade of tumors.” We could not make a 
clear distinction between high-grade soft tissue sarcomas 
versus low-grade sarcomas or benign desmoids. As shown 
in Figure 3, there is some overlap of T1 and T2 values 
between tumor and muscle. We conclude that MRI is not 
tissue specific for extremity soft tissue tumors except to 
distinguish fatty tumors. In a limited sampling, Petasnick 
et al. also concluded that the measurement of T1 values 
from excised extremity masses was not helpful in distin- 


_ guishing malignant versus benign pathology.'! Preliminary 


data involving positron emission tomography to measure 
glucose utilization of soft tissue sarcomas may be a more 
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functional way to determine the degree of malignancy of 
these tumors.”° 

The T1 and T2 values measured in this study are helpful 
in predicting the appropriate pulse sequences that will 
yield the best contrast. These values can be plotted on 
isointensity contour curves that have been mathematically 
derived.'® As shown in Figure 3, these curves are directly 
analogous to elevation lines of a topographic map or iso- 
bars on a weather map. They are graphed on a T1 (hor- 
izontal axis) and T2 (vertical axis) plane. Each tissue may 
be located on the plane in terms of its T! and T2. Each 
line connects those combinations of T1 and T2 that would 
have the same signal intensity. The numbers associated 
with each line indicate its relative signal intensity. The 
ensemble of curves hence defines a signal intensity terrain. 
In Figure 3A, maximal signal intensities occur in the upper 
left-hand corner with tissues of shortest T1 and longest 
T2. Reduction in signal intensity is achieved by either 
prolongation of T1 or reduction in T2. Tissues on different 
isointensity lines have differing signal intensities and thus 
display contrast on the MR image. Tissues on the same 
isointensity line are unresolvable. These curves provide 
an analytic tool in the choice of pulse sequence. A logical 
choice is the pulse sequence in which the tissues to be 
distinguished are separated by or lie on different isoin- 
tensity curves. The orientation and spacing of the lines 
reflects the degree and magnitude of T1-/T2-weighting. 
In the lower part of Figure 3B, the lines are tightly packed 
and horizontal. This indicates considerable T2-weighting 
and negligible T1l-weighting since prolongation of TI 
moves along the line, effecting no change in signal inten- 
sity, whereas change in T2 moves off the line onto another 
line, effecting a maximal change in signal intensity. The 
closer the lines, the stronger the weighting. Conversely, 
in the upper part of Figure 3A, the lines are vertically 
oriented, defining T1-weighting by analogous but reversed 
considerations. Of note are the curvilinear character of 
all three plots indicating a combination of both T1- and 
T2-weighting, save for very selected combinations of T1 
and T2. Hence, the terms T1- and T2-weighting are el- 
liptic, more properly indicating the dominant factor in a 
limited range of Tis and T2s. 

Figures 3A and 3B demonstrate a fundamental problem 
in soft tissue tumor imaging. This is due to the relationship 
in Tis and T2s between muscle, tumor, and fat. Specifi- 
cally, tumor prolongs both T1 and T2 relative to muscle. 
Hence, with a pulse sequence as shown in 3A in which 
prolongation of both Tl and T2 move along the same 
curve, muscle and tumor may have negligible contrast, 
which provided no advantage over CT. On a T2-weighted 
image, as shown in Figure 3B, tumor and fat may be 
obscure due to similar T2s. Figure 3C demonstrates an 
improved situation in which the isointensity contour 
curves are such that concomitant increases in TI and T2 
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move perpendicular to the curve, achieving maximal 
contrast. For this study, both traditional T1 and T2 pulse 
sequences were as demonstrated in Figures 3A and 3B. 
In addition, a newer pulse sequence was used as shown 
in Figure 3C. 

MRI has several advantages over CT as a diagnostic 
tool. MRI does not require ionizing radiation nor contrast 
agents to obtain images. It can give anatomic information 
in several planes: transaxial, sagittal, and coronal. Our 
study indicates that MRI gives comparable definition of 
tumor location with respect to adjacent vital structures 
compared with CT. Also, contrast between tumor to 
muscle and vessels is better than CT. The disadvantages 
of MRI include relative high cost and increased imaging 
time. To perform an adequate study, a T1- and T2- 
weighted SE along with an IR pulse sequence should be 
performed. Obtaining coronal and sagittal images further 
prolongs the examination time. Also, with the current 
technology, MRI may not detect small lesions as well as 
CT because of poor signal to noise ratio seen with MRI. 
As the technology improves, these disadvantages will no 
doubt be eliminated. 
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If detected early, the cure rate 
for colorectal cancer is very high: 

It can be as high as 75%. 

Because we now know how to 
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cancer you can have. 
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and loved ones who are. 

In any case, please help spread 
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of METASTATIC CANCER 


Edited by Steven A. Rosenberg, M.D., Ph.D. 
Chief of Surgery, National Cancer Institute, Bethesda, MD. 


9 contributors. 





ee For many patients with isolated visceral 
metastases from solid tumors, surgical resection 

of those metastatic deposits represents the best 
opportunity for cure. For patients with solitary 
pulmonary and hepatic metastases, up to 30% of 
patients may experience prolonged disease-free 
survival after metastasectomy. Only a small subset of 
patients with metastatic cancer are likely to benefit 
from surgical resection and identification of these 
patients is an important part of the application of this 


treatment, aq 


Taking a bold approach 
to treatment 


Now, for the first time, here is an in-depth resource 
that describes the role of surgical resection in the 
treatment of metastatic cancer. Editor Dr. Steven A. 
Rosenberg, Chief of Surgery at the National Cancer 
Institute, and a leading figure in cancer research and 
treatment, poses the premise that the role of surgical 
resection in treating metastatic cancer has indeed 
been underappreciated. He and a distinguished group 
of contributors have designed this book to present the 
essential information oncologists and surgeons need 
to understand the value of this treatment. 


—from the Preface 
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a up-to-date techniques for the diagnosis of lung, 
liver, and brain metastases 

= indications for and results of the surgical resection of 
lung, liver, and brain metastases 


m the indications for lymph node dissection in the 
treatment of cancer. 
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FOR THE BEST DEFENSE 
AGAINST CANCER, SEE HIM 





ONCE AYEAR. 


He may not look like every- 


body’s idea of a cancer specialist. 


But there’s strong evidence 
that your greengrocer has 
access to cancer protection you 
won't find in any doctor's office. 

Like broccoli. Peaches. Cante- 
loupes. Spinach. And other 
sources of Vitamin A related to 
lowering the risk of cancer of the 
larynx and esophagus. Not to 


mention sweet potatoes, carrots, 
pumpkin, winter squash, toma- 
toes, citrus fruits and brussels 
sprouts. 

Vegetables such as cabbage, 
broccoli, brussels sprouts, kohl- 
rabi and cauliflower may help 
reduce the risk of gastrointesti- 
nal and respiratory tract cancer. 

Fruits and vegetables (and 
whole grain cereals such as 


AND HIM ONCE AWEEK. 





oatmeal, bran and wheat) may 
help lower the risk of colorectal 
cancer. 

In short, make sure you do 
what your mother always told 
you to} do. Eat your vegetables. 
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Adult Soft Tissue Sarcomas 
A Pattern of Care Survey of the American College of Surgeons 





WALTER LAWRENCE, JR., M.D., WILLIAM L. DONEGAN, M.D., NACHIMUTH NATARAJAN, M.S., 
CURTIS METTLIN, PH.D., ROBERT BEART, M.D., and DAVID WINCHESTER, M.D. 


A nationwide survey of the clinical presentation, pathology, and 
management of soft tissue sarcomas in adults was carried out 
under the auspices of the Commission on Cancer of.the American 
College of Surgeons. Two separate 2-year periods were used to 
allow assessment of changes in patterns of care. Data were ob- 
tained from 504 hospitals in 1977-1978 (2355 patients) and 645 
institutions in 1983-1984 (3457 patients). Pretreatment findings 
of interest included some evidence of physician delay in diagnosis, 
overuse of excisional biopsy as opposed to the generally preferred 
approach of incisional biopsy, a low rate of usage of the American 
Joint Committee for Cancer Staging (AJCSS) system, and major 
reliance on CT for pretreatment patient evaluation. Operation 
was the primary treatment, with or without adjuvant therapies, 
in approximately three fourths of the patients. The other one 
fourth were primarily patients with distant metastasis at the 
time of diagnosis. Some increase in multimodal therapy did occur 
in the second period but the rate of amputation was low (ap- 
proximately 10%) in both periods studied. Survival curves sup- 
port the prognostic validity of the AJCCS system and the value 
of complete resection of soft tissue sarcomas. Adverse prognostic 
factors included positive surgical margins, large tumors, retro- 
peritoneal or mediastinal primary sites, some histologic types, 
and the perceived need for adjuvant therapy. Patients receiving 
adjuvant radiation or chemotherapy had less favorable survival 
data than those treated by operation alone due to criteria used 
for selecting patients for these therapies. Approximately one 
half of the treatment failures in the 1977-1978 series were lo- 
coregional, whereas 18% were limited to lung metastasis. Salvage 
therapy for these two forms of treatment failure yielded 61% 
and 21% 5-year survival rates. 


OFT TISSUE SARCOMAS are uncommon cancers that 
represent only 1% of all malignant neoplasms (ex- 
cluding skin) in adults. It has been estimated that 

only 4800 sarcomas of the soft parts are diagnosed each 
year in the United States.! The relative rarity of sarcomas 
in individual institutions, the great variability in histologic 
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and clinical presentation of sarcomas, and increasing in- 
terest in multimodality treatment and limb-sparing ap- 
proaches led to planning for a nationwide survey under 
the auspices of the Commission on Cancer of the Amer- 
ican College of Surgeons. The network of hospital cancer 
programs approved by the Commission on Cancer pro- 
vided a capability for collecting enough data io give a 
broad view of this heterogeneous group of neoplasms as 


- well as characterizing treatment practices and results in 


the United States. 

A stated purpose of this study of soft tissue sarcomas 
was to document the clinical presentation, pathclogy, and 
management used nationwide during two separate 2-year _ 
periods (1977-1978 and 1983-1984). Another goal was 
to evaluate the impact of multiple clinical, pathologic, 
and treatment factors on treatment success or failure in 
patients in the earlier interval (long-term study). Still an- 
other goal was to assess any changes that occurred between 
these two periods (the long-term and short-term studies) 
in terms of clinical presentation, evaluation and staging. 
and the overall management approach. The nature of 
these two surveys did not allow any randomized com- 
parisons between groups, or a comparative study of spe- 
cific therapeutic interventions, but the large data base ob- 
tained has suggested answers to a number of specific ques- 
tions that were posed at the initiation of these retrospective 
studies. 


Methods of Procedure 


Cancer committees of hospitals with American College 
of Surgeons-approved cancer programs were invited on a 
voluntary basis to participate in both a long-term and 
short-term study of soft tissue sarcomas in adult patients 
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TABLE 1. Anatomic Site Distribution of Sarcomas 
(Data from Both Surveys Combined)* 


Anatomic Site N % 
Head and neck 406 8.9 
Trunk 814 17.9 
Upper extremities 594 13.1 
Lower extremities 2110 46.4 
Retroperitoneum 568 12.5 
Mediastinum — 58 1.3 
Total 4550 100.0 


* “Other,” “Unknown,” or multiple sites not included. 


first diagnosed and/or treated at their institutions from 
January 1, 1977 through December 31, 1978 (long-term 
study) and January 1, 1983 through December 31, 1984 
(short-term study). Selective criteria for patient entry in- 
cluded age (patients 18 years or older) and histologic con- 
firmation of sarcoma diagnosis before or after admission 
to the reporting hospital. Anatomic site exclusions for the 
purpose of this study were sarcomas of bone, lymphoid 
organs and lymph nodes, viscera, and the central nervous 
system. Also excluded were patients with Kaposi’s sar- 
coma (including AIDS) because the clinical presentation 
and management of this disorder differs from that of other 
soft tissue sarcomas. 

The data forms for this patient care study were devel- 
oped by members of the Patient Care and Research Com- 
mittee of the Commission on Cancer. A series of questions 
believed answerable by such a large retrospective study 
was first decided on. The data items on both the long- 
- term study and short-term study forms were those relating 
to these questions regarding clinical presentation, pa- 


thology, and clinical management. In addition, the long- . 


term study forms requested information on treatment re- 
sults and secondary treatments used. The deadline for 
receipt of the best information available from either the 
tumor registries or hospital charts was May 1, 1985. 

After local review of the data collected from the Tumor 
Registry by the Cancer Committee of the participating 
institution, the data were presented to and processed by 
the Cancer Department of the American College of Sur- 
geons. Statistical tabulations were performed at Roswell 
Park Memorial Institute in Buffalo, NY. The survival and 
recurrence rates were calculated by the actuarial (life-table) 
method.” Patients who died of causes other than soft 
tissue sarcoma were treated in the same manner as patients 
lost to follow-up care. 


Results 


Five hundred and four hospitals volunteered reorts on 
2355 patients in the long-term study and 645 institutions 
reported on 3457 patients in the short-term study. Hos- 
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pitals participating in each study were widely distributed 
geographically. Both in the long-term and short-term 
studies, reports were received from 49 states, Puerto Rico, 
and the District of Columbia. 


Clinical Presentation 


Sex. There was a slight male predominance in both the 
long-term and short-term studies with a female to male 
ratio of 1.0:1.1. This ratio in the entire U.S. population 
is 1.0:0.95. 

Race. In both the long-term and short-term studies, 
86% of the patients were white and 10% were black. Ori- 
entals constituted 1% of the patients. This is the race dis- 
tribution in the U.S. population. 

Age. The surveys specifically excluded sarcoma patients 
under age 18 because of the great differences in histologic 
type, site distribution, and response to therapy in the 
childhood sarcoma group (primarily childhood rhabdo- 
myosarcoma). The age distribution of soft tissue sarcomas - 
in this adult population for which age was recorded was: 
20.7% of patients were under 40 years; 27.6% of patients 
were 40-60 years; and 51.8% of patients were over 60 
years. 

Anatomic site. The distribution of soft tissue sarcomas 
by anatomic site is shown in Table 1. The data were com- 
bined since they were virtually identical for the short- 
term and long-term surveys. More than half of these pri- 
mary lesions were on the extremities in the long-term and 
short-term studies (59.5%), and the lower extremity had 
the preponderance of lesions. Next in frequency were le- 
sions of the trunk, then retroperitoneum, and then the 
head and neck region. 

Symptoms. The major presenting symptom in both the 
long-term and short-term surveys was the presence of a 
mass (64%), whereas one third of the patients had pain 
or discomfort as the initial symptom. 

Family history. In this population of sarcoma patients, 
the family history of sarcoma in other relatives was rare 
(0.8% in both the long-term and short-term studies). 
Family history of other cancers was not unusually high 
(29.1% in the long-term study and 34.5% in the short- 
term study) and, considering inaccuracies that must occur 
with this type of question on such surveys, it is difficult 
to differentiate this pattern from that of the population 
of the U.S. as a whole. 

Delay in diagnosis. To evaluate any delay between the 
onset of symptoms and diagnosis, this interval was as- 
sessed as well as the interval between initial physician 
contact and establishing the actual diagnosis. The median 
delay was 4 months for the former and only 1 month for 
the latter in both periods surveyed. However, 18% of pa- 
tients in the earlier period and 21% in the more recent 
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period had a “physician delay” in diagnosis of 6 or more 
months, and roughly one half of the patients in both sur- 
veys had a delay of 2 or more months between initial 
physician visit and diagnosis. There was no improvement 
in these figures between the two surveys. On the pre- 
sumption that sarcomas in some anatomic sites might be 
more subtle in their clinical presentation than in other 
sites, physician delay was examined by site also. Little 
difference in delay by site was observed. 


Diagnosis 


Biopsy. The frequencies of the various types of biopsy 
procedures used to establish the diagnosis of sarcoma are 
shown in Table 2. Despite the oft-stated concept that in- 
cisional biopsy for these generally large soft tissue lesions 
usually is preferable to excisional biopsy, roughly one half 
of the sarcomas were biopsied by excision during both 
periods studied. Only one fifth of the lesions were diag- 
nosed by incisional biopsy, with a minimal increase in 
this approach between these two periods studied. A small 
increase in frequency of needle biopsy also was observed 
between the long-term and short-term studies, but this 
approach was rarely used and was not a preferred one for 
Initial diagnosis. 

Histologic diagnosis. The histologic types of sarcoma 
recorded in both the long-term and short-term studies are 
shown in Table 3. Liposarcoma and malignant fibrous 
histiocytoma were the most frequent types in both inter- 
vals with the latter diagnosis increasing in frequency over 
the two periods. Malignant fibrous histiocytoma was only 
first described in 1961* but now has become the single 
most frequent histologic variety of soft tissue sarcoma. 

Relationship of histology to age group. Trends in his- 
tologic classification in terms of patient age were observed. 
Alveolar soft part sarcoma, malignant schwannoma, and 
synovial sarcoma were more frequent in the younger 
group (<40 years). Angiosarcoma, leiomyosarcoma, li- 
posarcoma, and malignant fibrous histiocytoma were 
more frequent in the older group (>60 years). Other his- 
tologic varieties did not show a striking association with 
patient age. 

Microscopic grade. Because the clinical diagnostic and 
postsurgical resection pathologic staging schemas de- 
scribed by the American Joint Committee for Cancer 
(AJCC) re dependent on the microscopic grade of the 
sarcoma,” this information was sought in these surveys. 
In the earlier series, only 45% of the patient entries had 
microscopic grade recorded. Little improvement in this 
figure was seen in the more recent data (51% had grade 
recorded). The distribution of microscopic grades when 
recorded was similar in both surveys with approximately 
one third of patients classified as grade 1 and roughly one 
half of patients classified as grade 3. 
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TABLE 2. Biopsy Techniques Used for Sarcoma Diagnosis 


1977-1978 1983-1984 
Type of Biopsy N % N % 

None 319 13.5 380 11.0 
Needle 114 4.8 311 9.0 
Incisional 466 19.8 753 21.8 
Excisional 1210 51.4 1644 47.6 
Other 139 5.9 278 8.0 
Unknown 107 45  -° 9] 2.6 
Total 2355 100.0 3457 100.0 


Pretreatment Evaluation and Staging 


Diagnostic studies used. Clinical diagnostic staging re- 
quires various laboratory and radiologic evaluations. An 
attempt was made to characterize the tests used during 
these two intervals and to detect any trends that may have 
developed (Table 4). The major change in use of tests 
observed between the two intervals was a marked increase 
in use of computerized tomographic scans (CT) for bath 
the primary site and the chest. There was a corresponding 
decrease in usage of liver scans and chest tomograms. 
Angiography and lymphangiography were rarely used in 
both periods. 

Clinical staging. Responding inatieutions were asked 
whether the AJCC clinical diagnostic stage was recorded 
either in the tumor registry record or the hospital record. 
Despite professional education efforts for physicians re- 
garding the value of recording stage, this information was 
not recorded in over 50% of the patient charts in the long- 
term study. There was little improvement in recording 
stage between the long-term and short-term studies with 
47% of the latter having no stage recorded. 


TABLE 3. Distribution of Sarcoma Patients by Histologic Type* 


1977-1978 1983-1984 

N % N ‘% 
Alveolar soft part sarcoma 10 0.4 20 0.6 
Angiosarcoma 48 2.0 103 2.9 
Fibrosarcoma 262 11.1 228 6.6 
Leiomyosarcoma 324 13.8 513 14.8 
Liposarcoma 547 23.2 611 17.7 
Malignant fibrous histiocytoma 348 14.8 897 25.9 
Malignant mesenchymoma 32 1.4 36 1.0 
Malignant schwannoma 76 3.2 138 4.0 
Rhabdomyosarcoma 167 7.4 124 3.6 
Synovial sarcoma 87 3.7 126 3.6 
Extra skeletal chondrosarcoma 29 2 42 12 
Extra skeletal osteosarcoma 10 0.4 21 9.6 
Sarcoma, Nos 127 54 186 5.4 
Other types 332 14.1 441 12.8 


* Some patients reported more than one histologic type, therefore the 
total exceeds 100%. 
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TABLE 4. Frequency of Various Pretreatment Evaluations 


Used in these Studies i 
1977-1978 1983-1984 
% % 
% Abnormal % Abnormal 
Done Results* Done Results* 

Angiogram 11.4 73.2 11.7 71.9 
Bone marrow 72 14.5 5.6 19.7 
Bone scan - 32.9 35.0 30.7 37.4 
CEA . 8.5 23.5 9.8 12.5 
Chest tomograms 19.4 22.7 10.9 20.9 
Chest x-ray 85.4 14,5 83.5 14.8 
CT scan of chest 5.4 23.4 24.9 30.8 
CT scan of -> | l Oe a 

primary 11.4 76.9 43.6 87.3 
Liver function 
` studies 511 19.0 51.2 22.0 
Liver scan 34.3 13.4 17.5 16.2 
Lymphangiogram 4.1 25.8 2.1 10.7 
Skeletal x-ray 16.5 24.7 11.6 27.9 
Sonogram 11.0 73.2 10.8 65.8 
X-ray of tumor 26.0 75. 5 26.2 77.1 


. * Percentages of abnormal results are for patients on whom the test 
was performed. 


The breakdown of clinical stage for those patients either 
actually staged by the AJ CC classification or calculated 
from the staging elements listed is shown in Table 5. The 
relative proportion of patients assigned to each stage varied 
little between the intervals studied. An attempt to correlate 
Sex and race of the patient to clinical diagnostic stage 
similarly showed no differences for these factors, but there 
were trends in stage distribution based on histologic clas- 
sification of the sarcoma. Lower stage, less-advanced sar- 
comas ‘included | a preponderance of fibrosarcomas and 
liposarcomas, whereas angiosarcoma, leiomyosarcoma, 
malignant fibrous histiocytoma, rhabdomyosarcoma, and 
synovial sarcoma tended to be in more advanced stage. 
| Specific clinical features of interest, and major deter- 
minants of stage, are regional nodal metastases and clin- 
ically involved distant metastatic sites. Only 230 of 2355 
patients in the long-term study had histologic examination 


TABLE 5. Clinical Stage of Sarcoma Either Recorded and/or 
Calculated from Staging Elements 





1977-1978 1983-1984 
No è  % N % 
I 449 19.1 668 19.3 
Il 166 7.0 316 9.1 
Ill 250 10:6 435 12.6 
IV 330 14.0 465 13.4 
Unknown 1160 49,3 1579 45.6 
100.0 3463 100.0 


Total 2355 
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TABLE 6. Status of Regional Lymph Nodes of Sarcoma Patients 
According to Histologic Category (Data from 
Both Surveys Combined) 


No. with 
Involved Nodes/ 

Histologic Category Total with Histology % 
Alveolar soft part sarcoma 1/30 3.3 
Angiosarcoma 8/151 5.3 
Fibrosarcoma 9/489 ' 1.8 
Leiomyosarcoma 24/837 2.9 
Liposarcoma 26/1158 2.2 
Malignant fibrous histiocytoma 44/1246 3.5 
Malignant mesenchymoma 0/66 0 
Malignant schwannoma 3/214 1.4 
Rhabdomyosarcoma 12/293 4.1 
Synovial sarcoma 10/214 4.7 
Other 


52/1289 4.0 


of regional lymph nodes (9.8%). This is due, perhaps to 
the corresponding low frequency of clinical evidence of 
lymph node involvement. There was a slightly higher 
proportion of patients in the later survey who had his- 
tologic examination of regional lymph nodes (13.3%). The 
proportion of patients with proven regional nodal metas- 
tases was low in both studies (2.2% and 4.0%), but these 
must be considered minimum figures since biopsies were 
limited mainly to patients with clinically suspicious or 
involved lymph nodes. However, these data show that 
lymphatic spread i is not a prominent feature. of soft tissue 
sarcomas at the time of diagnosis. The frequency of nodal 
involvement was low: for all histologic types as seen in 
Table 6. | 

Distant metastatic sites were identified at the time sat 
initial diagnosis i in 558 of 2355 patients in the long-term 
study (23.4%) and 807 of 3457 patients in the short-term 
study (23.3%). The distribution of the anatomic sites for 
metastases in such patients iS shown i in Table 7. The lung 
was the most frequent single site but accounted for only 
one third of the metastatic lesions. i 

Accuracy of Staging. The survey forms in both surveys 
asked for clinical diagnostic stage and surgical pathologic 


TABLE 7. Clinically Involved Distant Metastatic Sites 
at Time of papash of Sarcoma 


1977-1978 1983-1984 
N % N % 
Bone 126 226 19] 23.7 
Lung 186 33.3 275 34.1 
Liver 83 14.9 126 15.7 
Brain 19 3.4 22 2.7 
Other 144 25.8 193 23.9 
100.0 807 100.0 


Total 558 
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TABLE 8. Relationship of Clinical Stage of Sarcoma to Initial Treatment Used 


Total 





I H HI IV 
Clinical Stage N ë% N % N % N % N % 
; Initial treatment, surgery only 
A 1977-78 ' 253 63.0 76 45.8 84 33.6 47 14.2 4010 42.9 
1983-84 388 58.1 110 34.8 122 28.0 68 14.6 1418 40.9 
Surgery and adjuvant therapy i 
` 1977-78 134 29.8 79 47.5 135 54.0 144 43.6 956 40.6 
1983-84 238 35.6 170 53.8 253 58.2 192 41.3 1488 43.0 
Nonsurgical treatment only 
1977-78 13 2.9 7 4.2 21 8.4 115 34.8 268 11.4 
1983-84 19 2.8 16 5.1 45 10.3 153 32.9 359 10,4 
Other 
1977-78 19 4.2 4 2.4 10 4.0 24 7.3 121 5.2 
1983-84 23 3.4 20 6.3 15 9.3 


(43.0% vs. 40.6%), but there was no major change in the 
overall distribution of treatment approaches in the two 


stage to be listed, but the individual elements for this stag- 


i, ing (G [grade], T [tumor], N [nodes], M [metastasis]) were 


~ requested as well. This allowed computation - of AJCC 
stage from these individual elements and comparison with 
the actual stage recorded. Incomplete listing of individual 
elements of the staging system, particularly G, or the ab- 
sence of a listed summary stage reduced the number of 
patients for which this comparison could be made. How- 
ever, there were 669 patients in the long-term study and 
1139 patients in the short-term study in whom both the 
individual staging elements and the summary stage were 
recorded: There was good general agreement between the 
recorded stages and those computed from the GTNM ele- 
ments. 


-¢ Treatment 


The choice of treatment for potentially curable soft tis- 
sue sarcomas in ‘this study was operation, with or without 
nonsurgical adjuvant therapy (radiation and/or chemo- 
therapy), but nonsurgical therapy was often chosen as the 
only treatment for patients with metastatic disease. The 
entire series was used for many prognostic comparisons. 
However, to judge the surgical approach from the curative 
standpoint, ‘data from the subpopulation of patients in 
the total series that had no metastases were analyzed. This 
group consisted of 1679 patients in the long-term study 
and 2490 patients in the short-term study (or roughly three 
fourths of the entire series). All analyses of operation as 
the primary treatment use these slightly smaller groups 
from the two studies. 

The distributions of treatment modalities Onte to 
stage for all patients in the long-term and short-term stud- 
mz 1€S are shown in Table 8. There is a slightly higher fre- 
quency of combined surgical and nonsurgical therapy ‘in 
the later survey, when compared with the earlier survey 


periods. Radiation therapy was shown to be effective 
against soft tissue sarcomas and was used as the only lo- 
coregional treatment, particularly if distant metastases 
were present or if the primary lesion was not resectable. 
There appeared to bea similar rationale for systemic che- 
motherapy as the only treatment when metastases were 
present. Both of these nonsurgical methods were used as 
the only primary treatment in a very small population of 
patients in both the long-term and short-term studies. 
Treatment by clinical stage. As: already noted, the 
GTNM staging. system developed by the AJCC was re- 
corded or could be calculated for approximately one half 
of the patients: The correlation of treatment chosen with 
the clinical stage, when’ known, shows some interesting 
trends (Table 8). Two thirds of stage I lesions were treated 
by surgery alone, whereas one fourth of these patients had 
other treatments in.addition. As the stage increased, there 
was a corresponding increase in the usé of radiation ther- 
apy and/or chemotherapy combinations ‘with surgery as 
well as an increase in the use of either radiation therapy 


TABLE 9. Type of Surgical Procedure Used in Sarcoma Patients 
without Metastases at Time of Diagnosis 


“ 1977-1978 1983-1984 
N ® N & 
Wide local resection 879 524 1412 56.7 
Limited local resection 455 27.1 583 23.4 
Anatomic compart- 
mental resection 168 10.0 249 14.8 
Amputation 108 6.4 138 8.2 
More than one type of _ 
. Surgery 69 4.1 108 6.4 


Total 1679 100.0 2490 100.0 
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FIG. 1. Survival according to clinical stage (AJCC). 


or chemotherapy alone. There was a slight overall increase 
in combination therapy, as opposed to surgery alone, in 
the more recent series. 

Choice of operative procedure. The range of operative 
procedures used for patients without metastases is shown 
in Table 9. There was little change i in these choices be- 
tween the two intervals studied. Wide local resection was 
the most frequent approach; however, it was not possible 
to specifically determine the gross margins implied by any 
of these procedures. 

Postsurgical resection pathologic stage. As with the 
clinical diagnostic stage, recording of postsurgical resection 
pathologic stage (AJCC) was incomplete in the data re- 
corded. In the earlier series, pathologic stage was not ře- 
corded i in 60% of the patients, but some improvement 
occurred by the time of the more recent survey (46% not 
recorded). The elements of staging that were recorded did 
allow surgical pathologic String t to be completed for 56% 
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of the patients in the long-term study and 63% in the 
more recent study: 


Treatment Results 


Survival by stage. Five-year survival curves according 
to AJCC stage demonstrate | prognostic value for this sys- 
tem (Fig. 1). Similar orderly separation of survival curves 
occurred when outcomes weré differentiated by postsure: 
ical resection pathologic stage (Fig. 2). 

‘Survival by treatment. The survival data for surgery, 
surgery plus adjuvant radiation and/or chemotherapy, and 
radiation and/or chemotherapy without surgery were ex- 
amined to detect any trends. ‘Most patients who did not 
have complete gross surgical resection were in a more 
advanced stage, often with distant carla and this 
group had a much poorer survival (Fig. 3). 
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Curative resection. To determine the impact of the sta- 
tus of the surgical margin, tumor size, the anatomic pri- 
mary site, the histologic type, and the presence or absence 
of adjuvant therapy, the subpopulation of patients without 
metastases but with total gross resection was used for ad- 
ditional analysis. For patients with total gross resection 
for whom precise information was available regarding the 
presence or absence of microscopic tumor involvement 
at the surgical margin, 14.5% of patients in the long-term 
study had “positive margins.” This had an adverse effect 
on recurrence-free survival (Fig. 4) but no effect on overall 
survival. For patients with all gross tumor: resected and 
no metastases, tumor size was a significant prognostic 
variable. The 5-year survival rate was 82% for tumors 5 
cm or less, whereas this figure was 58%. for tumors s larger 
than 5 cm (p < 0.05). | 

Effect of anatomic site on prognosis. Using the same 
population of patients who had all gross tumor resected 
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Fic. 3. Survival with or without total gross resection of sarcoma. 
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and no metastases, the anatomic site of the sarcoma was 
related to the prognosis in terms of 5-year disease-free 
survival. The retroperitoneal and mediastinal sites had a 
considerably worse prognosis than all other anatomic 
groups (Table 10), but the differences between the other 
sites were quite small. 

Survival by histology. Five-year survival was examined 
according to the histologic type of soft tissue sarcoma in 
patients with total gross resection and no metastases. It 
iš apparent that there i is some variation on the basis of 
this factor (Table i 1). Whether the differences noted ac- 
tually are secondary to differences in histologic grade 
rather than presumed histogenetic site of origin is unclear 
from these data, but this is a reasonable potential expla- 


l nation for the differences noted. 
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TABLE 10. Five-year-Survival Data Regarding Anatomic Primary Site 
in Sarcoma Patients without Metastasis in Whom ` 
a Crass Neoplasm was Resected 


Per cent Survive 


5 Years* - Nt 
Lower extremities 70.6 464 
Upper extremities 84.0 143 
Head and neck 81.0 83 
Trunk . 81.4 184 
Retroperitoneum 48.1 69* 
Mediastinum 33.3 3 
More than one site 


72.7 11% 


j Standard errors for these rates are greater than 5%. 
t Number of pauçats at the beginning of the Tolowa period. 


Adjuvant therapy. The subpopulation of sarcoma pa- 
tients without distant metastases and with grossly com- 
plete resection of the primary sarcoma was éxamined from 
the standpoint of added radiation treatment. There were 
1229 patients in the long-term study for whom it was 
known that radiation was or was not applied as part of 
the initial treatment. There were 1910 such. patients in 
the more: recent short-term study. In the former group, 
398 patients (32.4%) received adjuvant radiation, whereas 
780 patients (40.8%) of the more recent study (1983-1984) 
received radiation. This ‘adjuvant radiation was admin- 
istered after operation (rather than before’ operation) in 
93% of patients in the earlier study and 89% of patients 
in the more recent study. | 

Although the patient groups receiving radiation were 
not randomly assigned this ‘adjuvant treatment, local 
treatment failure and 5-year survival data were compared 
for these groups that did or did: not receive adjuvant ra- 
diation i in the long-term. study. There was a small differ- 


TABLE 11, Five-year Survival Data Regarding Histologic Type in 
Sarcoma Patients Without Metastasis in Whom 
all Gross Neopiasm was pce 





Per ent Surviving 


Hintologs Type 5 Years* Nt 
Alveolar soft part sarcoma 40.0 S7 
Angiosarcoma .. 64:7 17" 
Fibrosarcoma 83.0 143 
Leiomyosarcoma 69.5 147 
Liposarcoma 82.8 329 
Malignant fibrous histiocytoma 123 197 
Malignant mesenchymoma 33.7 20 
Malignant schwannoma 65.7 37* 
Rhabdomyosarcoma - 54.6 63* 
Synovial sarcoma. | 61.8 49* 
Extraskelétal chondrosarcoma 69.2 13* 
Extraskeletal osteosarcoma 60.0 cue 
Sarcoma, Nos S 61.4 39* 





* Sandard errors for ‘ese! rates are greater than 5%. 
t Number of. patients at the ai of the follow-up period. 
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ence in frequency of both local recurrence and 5-year sur- 
vival in favor of the group receiving no adjuvant radiation, 
but this had no meaning since those patients selected for 
radiation therapy tended to me a morë advanced clinical 
stage. 


A similar aproar was taken with the data regarding 


adjuvant chemotherapy. There were 1225 patients in the 
earlier long-term study ahd 1892 patients in the more 
recent study who had no distant metastases, had complete 
gross tumor resection, and had definitive and reliable in- 
formation regarding administration of adjuvant chemo- 
therapy. There were 202 patients (16.5%) in the earlier 
long-term study who received adjuvant chemotherapy, 
whereas 318 patients (16.8%) received adjuvant’ chemo- 
therapy i in the recent périod. As with adjuvant radiation, 

the survival curves for the patients in the long-term study 
with or without adjuvant chemotherapy had small differ- 


ences in favor of those not receiving adjuvant chemo- . 


therapy. These will not be interpretable due to the stages 
not being comparable in these ‘two nonrandomized 


groups. 


Treatment Failures 


Later treatment failure in patients without metastases 
at initial diagnosis and with total gross resection of the 
soft tissue safcoma occurred i in 452 of 1209 patients (37%) 
for whom adequate data were available. The patterns of 
treatment failure: for this group are shown on Table 12. 
More than half demonstrated locoregional recurrence as 
the only initial site of treatment failure, and only 18% 
had lung mietastasis as the only initial site of recurrence. 

The results of salvage treatment of patients developing 
recurrence or metastasis after earlier definitive, and hope- 
fully curative, treatment were analyzed. Five-year survival 
rate after salvage therapy for purely local treatment failure 
was 60.5%, whereas 20. 8% of patients with lung metastasis 
as the only site-of recurrence actually : survived 5 years. If 
lung metastasis and other metastatic sites were both pres- 
ent, there was a 9. 8% 5-year suryival rate after secondary 
treatment. 


Discussion 


Patterns of care studies using the tumor registry data 
voluntéered to the Commission on Cancer are particularly 
useful for the study of less common cancers in Our pop- 
ulation. That this study included a large proportion of 
the soft tissue sarcomas: diagnosed in the United States.is 
evident from the fact that the annual nationwide incidence 
is estimated by the American Cancer Society to be only 
4800.' The clinical presentation of soft tissue sarcomas 
in regard to sex distribution, race, symptoms, and ang- 
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tomic site in these two large series reported herein is quite 
similar in the two intervals, and similar as well to previous 
smaller reports from individual institutions.’ One im- 
portant observation, in terms of the clinical presentation 
in both the long-term and short-term studies, was that 
there appeared to be a longer physician delay, in terms 
of diagnosis, than might be considered ideal. It should be 
stressed to physicians not already aware that a new soft 
tissue mass deserves prompt diagnostic investigation. 

' Most experienced surgeons consider an incisional bi- 
opsy preferable toa eset excisional biopsy for diagnosis 
of soft tissue tumors. Most soft tissue sarcomas are large 
when first diagnosed, and a limited excisional biopsy. may 
compromise the pathologic margins that might ultimately 
be achieved in a definitive resectional procedure. In view 
of the fact that this point has been stressed in recent years, 
it is surprising that excisional biopsy continued to be fre- 
quently used in the short-term survey. Needle biopsy has 
become a more frequent diagnostic approach for other 
forms of cancer, but it appears to be used rarely for the 
diagnosis of soft tissue sarcomas unless distant metastases 
are evident at the initial clinical presentation. This is for- 
tunate due to the need for a greater amount of pathologic 
material for adequate histologic classification and grading 
of this type of neoplasm than that needed for more com- 
mon cancers. It appears from this study that the optimal 
biopsy approach to soft tissue masses may be an important 
topic for education programs for practicing surgeons. 

Distribution of sarcomas in terms of histologic type 
showed some changes between the earlier and more recent 
surveys, ‘mainly an increase in use of the category malig- 
nant fibrous histiocytoma. There were similar age differ- 
ences in both surveys in terms of the proportion of cases 
with the various histologic types when the data were sep- 
arated into three major age ‘groups, but the age trends 
noted have been appreciated in the past. Also, histologic 
categorization in terms of grade was much less frequently 
recorded than histologic type in both surveys. This defi- 
ciency in recording grade of the sarcoma may be related 
to a widespread dissatisfaction with microscopic grading 
among many surgical pathologists due to the lack of es- 
tablished uniform criteria. It does point out the clear-cut 
need for developing reproducible criteria for grading sar- 
comas. 

The data obtained on the diagnostic workup used for 
assessing the extent of disease i in these sarcoma patient 
populations showed an increasing dependency on CT 
scans of both the primary site and the thorax. Other com- 
plex radiographic procedures, such as angiography, lym- 
phangiography, and radionuclide scans, are now uncom- 
monly used despite brief earlier periods of enthusiasm for 
these tests. However, the most disappointing finding i in 
the clinical approach to workup in both the long-term 
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TABLE 12. Pattern of Initial Treatment Failure 
in alld of Anatomic Site 


% Patients % Patients with 
Patient Undergoing Treatment 

Site of Recurrence # Resection Failure 
Locoregional only 236 19.5 32.2 
Distant metastases - 216 17.9 47.8 
Lung only 83 6.9 18.4 
Other sites only 91 7.5 20.1 
Lung plus other sites 42 3.5 9.1 
313 100.0 


All sites 452 


and short-term studies was the infrequent usage of the 
AJCC staging system. Emphasis on the use of the TNM 
system for staging in general and the GTNM for sarcomas, 
by both the AJCC and the Commission on Cancer, does 
not appear to have had much impact on these patterns 
of practice in the United States. Concerns regarding mi- 
croscopic grading, alluded to previously, may well be the 
major deterrent to the use óf this staging system. This is 
another area of focus for future medical education pro- 
grams. For those patients in whom the clinical diagnostic 
stage could be determined, however, the prognostic value 
of the AJ CC system was clearly confirmed with the larger 
number of patients than that used in the original for- 
mulation of this staging system. 

The trends in prognosis relating to size, histologic type, 
microscopic grade, and microscopic involvement of the 
surgical margin that could be determined in the study 
were in substantial agreement with findings previously 
reported by others. Also, the importance of different an- 
atomic sites of origin was negligible except for the poorer 
prognosis observed for those lesions arising in the retro- 
peritoneum. 

Classically, clinical and histologic evidence of regional 
lymph node spread of cancer is an important prognostic 
indicator in the TNM staging systems, both clinical di- 
agnostic and pathologic. For soft tissue sarcomias in adults, 
however, regional lymph node spread generally has been 
considered an uncommon event in earlier small series 
with a few exceptions being related to histologic type or 
grade.” The data from both surveys confirm this impres- 
sion regarding infrequent regional lymphatic spread, de- 
spite the fact that biopsy for histologic study was infre- 
quently performed. Regional lymph node involvement 
was identified rarely for all histologic types of soft tissue 
sarcoma. 

Distant metastases from soft tissue sarcomas are known 
to occur in the lungs and this site has received the most 
emphasis in the past, both in terms of pretreatment eval- 
uation and in terms of later treatment strategies.'°'? kk 
was a somewhat surprising finding in both ofthese surveys 


358 


that patients presenting with distant metastases at time 
of diagnosis had involvement of nonpulmonary sites more 
often than usually is appreciated. Only 18% of the patients 
with treatment failure after an operation with curative 
intent demonstrated metastatic spread to the lungs as the 
only site of recurrence. However, this did represent almost 
half of the patients who had distant metastasis: without 
locoregional recurrence. 

The distribution of treatment modalities revealed the 
expected increasing use of nonsurgical methods with in- 
creasing stage. For those patients with distant metastases, 
use of radiation and/or chemotherapy was the highest, as 
one might expect, whereas surgical resection with or with- 
out radiation and/or chemotherapy was used when it was 
feasible to completely excise the primary sarcoma. 

Since surgical resection is considered the primary cu- 
rative approach to soft tissue sarcomas, the subpopulation 
of patients without distant metastases and in whom all 
gross tumor was excised was separately analyzed to assess 
the importance of other factors. Among these it was found 
that the majority were treated by wide local resection, as 
generally recommended. The frequency of amputation 
was low in both periods. There has been recent publicity 
concerning the use of limb-sparing approaches, '3 but this 
is clearly much more of a recent innovation for osteosar- 
comas than it is for soft tissue sarcomas. One concern 
regarding the choice of operative approach, however, is 
the fact that surgical excision of soft tissue sarcomas with 
limited margins occurred in 27% of the patients in the 
earlier long-term study. This figure decreased only to 23% 
in the more recent period. Nevertheless, survival data for 
patients categorized i in this survey as having limited mar- 
gins at the time of resection were not particularly different 
from those following more extensive resectional proce- 
dures. The small subpopulation of patients with actual 
microscopic margin involvement did have a higher local 
failure rate than patients with clear margins, which should 
encourage surgeons to continue to adhere to the principle 
of wide local resection for soft tissue sarcomas if feasible. 

Because limited resection margins are actually required 
in some clinical settings, particularly if amputation is to 
be avoided, the problem of possible local recurrence with 
limited’ margins has been addressed, often by using ra- 
diation therapy to supplement local operation. !*!5 In these 
reports, resection with limited margins was associated with 
control equal to that of wide radical resection if radiation 
therapy was added to the operative field. In this ‘series, 
the end results with or without radiation were evaluated 
to see if there was evidence of therapeutic benefit from 
this adjuvant. The fact that these selected, nonrandomized 
treatment groups demonstrated a diminution in both re- 
currence-free and overall survival with administration of 
adjuvant radiation is not interpretable for obvious reasons. 
Factors affecting overall prognosis were undoubtedly used 
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to help select patients for adjuvant radiation, thereby ob- 
scuring any possible benefit of this added therapy. 

The beneficial effect of systemic chemotherapy as an 
adjuvant to resection is still unclear despite a number of 
randomized clinical trials. Multiple trials of various agents, 
many that include Adriamycin®, have shown no survival 
benefit despite the established palliative effectiveness of 
some agents in patients with advanced or recurrent dis- 
ease.'®'® A single exception to this finding is the clinical 
trial from the National Cancer Institute that used Adria- 
mycin, Cytoxan®, and methotrexate as adjuvant therapy 
for resected extremity sarcomas. !? The retrospective data 
in this study did not show improved survival from che- 
motherapy when used as an adjuvant with total gross re- 
section in those patients who had no distant metastases 
at the time of diagnosis; however, the data are subject to 
the same criticism as those related to adjuvant radiation. 
ahere is a role for anticancer chemotherapy in the man- 
agement of some patients with soft tissue sarcomas, but 
purely adjuvant chemotherapy for patients who have had : 
total gross resection still must be considered an unproven 
therapeutic approach. These nonrandomized data cer- 
tainly cannot prove anything about adjuvant therapy ei- 
ther way, and prospective clinical trials with control groups 
not receiving chemotherapy should be continued to re- 
solve this issue. 

Patients who fail locally or systemically some time after 
the initial treatment program represent a group of partic- 
ular concern because retreatment of most human cancers 
is rarely successful. For this reason, the higher than ex- 
pected 5-year survival rates of sarcoma patients who had 
some form of secondary treatment in this survey were 
surprising. The success that was achieved, however, tended 
to be limited for the most part to patients with locoregional 
rather than distant failure. This should stimulate contin- 
ued treatment efforts for patients who have development 
of local regrowth of their sarcomas, but it should not en- 
courage inadequate initial treatment. Secondary treatment 
often results in greater disability than a more radical initial 
operation. Similarly, data reported from selected series of 


- resection for pulmonary metastases are somewhat more 


encouraging than the data from this approach presented 
here.'°-'* Although uncontrolled, these findings regarding 
secondary treatment for both local failure and for pul- 
monary metastases from such a large pool of sarcoma 
patients may give surgeons a more realistic view regarding 
the overall results of treatment for recurrent or metastatic 
disease in the United States. 
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Cardiac catheterization was performed in a prospective series of 
1000 patients under consideration for elective peripheral vascular 
reconstruction at the Cleveland Clinic from 1978-1982. Of these, 
246 patients (mean age: 68 years) presented primarily because 
of infrarenal abdominal aortic aneurysms (AAA) and are eligible 
for subsequent evaluation 3-7 years (mean: 4.6 years) after en- 
trance into the study. Severe, surgically correctable coronary 
artery disease (CAD) was documented in 78 patients (32%) in 
the AAA group, and 70 patients (28%) received myocardial re- 
vascularization with four fatal complications (5.7%). A total of 
56 patients in this subset had staged aneurysm resection, usually 
during the same hospital admission after coronary bypass, with 
a single death (1.8%) caused by cerebral infarction. The overall 
operative mortality rate for 126 coronary and AAA procedures 
was 4%. A total of 59 additional patients (25%) died during the 
late follow-up interval, including 14 patients (5.9%) with cardiac 
events and eight patients (3.4%) with ruptured aneurysms. The 
cumulative 5-year survival rate (75%) and cardiac mortality rate 
(5%) after coronary bypass reflected traditional parameters 
(preoperative ventricular function, completeness of revascular- 
ization) and are nearly identical to the results calculated for pa- 
tients having normal coronary arteries or only mild to moderate 
CAD. In comparison, the cumulative survival and cardiac mor- 
tality rates in a small subset of patients with severe, uncorrected 
coronary involvement currently are 29% (p = 0.0001) and 34%, 
respectively. These data support the conclusion that selected 
patients who require elective resection of AAA also warrant 
myocardial revascularization to enhance perioperative risk and 
late survival. 


been seriously challenged since their publication over 
15 years ago, Szilagyi et al.!” confirmed the principle 
of elective graft replacement to prevent the eventual rup- 
ture of abdominal aortic aneurysms (AAA). Despite a 
perioperative risk of 13% before 1966, the 5-year survival 
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rate of 53% in their surgical cohort was clearly superior 
to the comparable figure of 19% in patients under obser- 
vation even when other factors (age, hypertension, cardiac 
status, and renal function) were standardized. The con- 
clusion of this classic work was undisputable: infrarenal 
aortic aneurysms, especially those greater than 6 cm in 
diameter on physical examination or plain roentgeno- 
grams, should be resected to prolong life. Easily lost within 
the data comprising both studies, however, is the fact that 
associated coronary artery disease (CAD) caused 47% of 
the early mortality and 38% of all late deaths in the op- 
erated group and was responsible for more fatal events 
(41%) in nonoperated patients than were the uncorrected 
aneurysms themselves (28%). 

Although the overall risk of elective AAA resection has 
been reduced to 5% or less at many centers during the 


_ two decades since Szilagyi and associates reported these 


results, the implications of coexistent coronary disease 
have remained very much the same. Most patients with 
specific clinical indications of CAD still have an operative 
mortality rate approaching 10%, and the cumulative 5- 
year survival rate after successful aortic replacement in 
this particular subset rarely exceeds 60%.3-? A number of 
large retrospective studies, however, now have demon- 
strated that vascular and other noncardiac procedures may 
be performed with few complications in patients who pre- 
viously have had coronary artery bypass.'™!? Crawford 
et al.!° and Reul et al.'! specifically described a total of 


179 AAA resections in such a group with no early deaths ~ 


and cumulative 5-year survival rates ranging from 70- 


‘87% among all patients who subsequently required major 


arterial operations. 


360 


Ed. 


Vol. 205 = No. 4 


Perhaps the most comprehensive yet controversial ap- 
proach to associated CAD in patients under consideration 
for elective peripheral vascular reconstruction was initi- 
ated at the Cleveland Clinic in 1978.'° Cardiac catheter- 
ization was obtained in all surgical candidates, and in a 
prospective attempt to reduce operative risk and late 
mortality, selected patients with appropriate angiographic 
lesions received myocardial revascularization as a prelim- 
inary or simultaneous procedure. Late results for the first 
1000 patients entered into the investigation have been 
presented elsewhere according to age, the clinical cardiac 
status, sex, hypertension, and diabetes.'+!° This report 
addresses the long-term outcome of 246 patients who were 
evaluated primarily because of infrarenal aortic aneurysms 
during the study period. 


Materials and Methods 


All patients evaluated for major vascular operations 
from 1978-1982 were encouraged to have cardiac cath- 
eterization provided they were capable of informed con- 
sent and had no history of previous coronary angiography 
or malignancy. Of the first 1000 patients studied with this 
approach, 263 originally presented for the management 
of abdominal aortic or iliac aneurysms. A total of 246 


_patients had standard AAA involving the infrarenal aorta 


and are described 1n this report. 

Appropriate patients documented to have no serious 
coronary disease had conventional AAA resection, but 
preliminary myocardial revascularization was recom- 
mended to those patients with severe, surgically cortect- 
able CAD and usually was scheduled during the same 
hospital admission as aortic replacement whenever pos- 
sible. Semielective resection of large AAA also was per- 
formed using pulmonary artery monitoring and conven- 
tional anesthetic precautions in patients with severe, in- 
operable CAD as well as in those who either declined 
coronary bypass or were unsuitable candidates because 
of additional medical considerations. Other patients in 
these subsets with small AAA or prohibitive risk factors 
were advised to avoid any operations as long as they re- 
mained asymptomatic and had no evidence of progressive 
aneurysm enlargement on serial ultrasound examinations. 

No patient with the diagnosis of aortic aneurysm was 
excluded from the study on the arbitrary basis of age or 
clinical risk factors, but since the series was collected pro- 
spectively, elective AAA resection was not always war- 
ranted in every entrant. Some patients who eventually 
proved to have small, (4 cm) aneurysms had procedures 
to correct other vascular lesions or no operations at all, 
whereas a few patients were unfit for resection because of 
coexistent pulmonary or renal disease as well as coronary 
involvement. In this respect, our AAA group is similar to 
the surgical and nonsurgical cohorts originally described 
by Szilagyi et al.!? 
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The series comprised 210 men and 36 women ranging 
from 47-95 years of age (mean: 68 years). Only 18 patients 
(7.3%) had diabetes mellitus requiring insulin or oral hy- 
poglycemic agents. A total of 144 patients were normo- 
tensive, but another 102 patients (41%) either had hyper- 
tension (2180/90 mmHg) or already received medical 
treatment for it. On the basis of their history and electro- 
cardiographic findings, 52% of the patients were suspected 
to have associated CAD on clinical grounds, whereas 48% 
were not. 


Coronary Angiographic Classification 


The results of coronary angiography were classified ac- 
cording to the following criteria (number of patients and 
mean ages in parentheses): (1) normal coronary arteries 
(N = 13; 66 years); (2) mild to moderate CAD, with mea- 
surable disease of one or more coronary arteries but no 
lesion exceeding 70% stenosis (N = 73; 68 years); (3) ad- 
vanced but compensated CAD, with greater than 70% stz2- 
nosis of one or more coronary arteries but no immediate 
indication for myocardial revascularization because of 
adequate intercoronary collateral circulation or because 
the involved vessel supplied myocardium already replaced 
by scar (N = 72; 67 years); (4) severe, correctable CAD, 
with greater than 70% stenosis of one or more coronary 
arteries serving unimpaired myocardium and representing 
immediate or foreseeable risk for infarction unless coro- 
nary bypass was performed (N = 78; 68 years); and (5) 
severe, inoperable CAD, with greater than 70% stenosis 
of multiple coronary arteries representing inadequate tar- 
gets for bypass because of diffuse, distal disease or gen- 
eralized ventricular impairment (N = 10; 71 years). 

Severe, correctable CAD thus was identified in 32% of 
the AAA subset and was documented in 38% of patients 
who had clinical evidence of ischemic heart disease com- 
pared with 17% of those who did not. 


Results 
Operative Mortality 


Cardiac procedures. Seventy of 78 patients with severe, 
correctable CAD had myocardial revascularization. Fatal 
complications occurred in four (5.7%) of these patients, 
including two (2.9%) who died despite urgent resection 
of AAA that subsequently ruptured during the same hos- 
pital admission. 

Vascular procedures. Of the 246 patients with the pri- 
mary diagnosis of AAA, 214 patients (87%) had a total 
of 238 elective peripheral vascular procedures. Aneurysm 
resection was performed in 204 patients, including five 
who received simultaneous renal (N = 4) or lower ex- 
tremity (N = 1) revascularization. Sixteen patients in this 
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TABLE 1. Early Mortality for Elective Resection of Infrarenal Aortic Aneurysms in 204 of 246 Patients 





Normal or 
Mild to Advanced Severe Correctable CAD Severe Total 
Moderate Compensated Inoperable Operative 
CAD CAD With Bypass No Bypass CAD Deaths 
Clinical No. of a aa SO ———— ——— 
Features Patients N % N % N % N % N % N % 
Age | 
<70 years 124 1/49 2.0 2/41 4.9 1/32 3.1 0 ots 0/2 = «4 3.2 
>70 years 80 1/29 3.4 3/24 12.0 0/24 — 1/2 50 0/1 — 5 6.2 
Normotensive 88 0/33 — 1/26 3.8 0/26. — 0/1 — 0/2 — |! Va 
Hypertensive 116 2/45 4.4 4/39 10.0 1/30 3.3 1/1 . 100 0/1 — 8 6.9 
Total 204 2/8 2.6 5/65 Fl 1/56 1.8 1/2 50 0/3 — 9 4.4 


group also required 22 additional operations for either 
carotid endarterectomy (N = 17) or distal extremity bypass 
(N = 5). Another group of 10 patients did not have re- 
section but instead had 12 surgical procedures that were 
unrelated to their AAA, such as unilateral (N = 6) or 
bilateral (N = 1) carotid reconstruction, axillofemoral 
grafting (N = 1), and femoropopliteal (N = 2) or mes- 
enteric (N = 1) revascularization. No surgical intervention 
of any kind was electively scheduled for the remaining 32 
patients (13%). 

Nine patients (4.4%) died after direct aortic replace- 
ment, including three patients with fatal cardiac events, 
two patients with respiratory failure, and one patient each 
with renal, cerebrovascular, or other miscellaneous com- 
plications. As demonstrated in Table 1, the early risk of 
elective aneurysm resection could be stratified according 
to the angiographic classification and management of as- 
sociated coronary disease. The operative mortality rate 
was only 1.8% among 56 patients who had preliminary 
coronary bypass, compared with 2.6% in 78 patients with 
trivial coronary involvement. Although overall operative 
risk (6.2%) in patients over 70 years of age was approxi- 
mately twice the mortality (3.2%) in younger patients, 
there were no deaths among 24 older patients who received 
preliminary bypass. Hypertension was an unfavorable 


factor in every angiographic subset despite the fact that 


TABLE 2. Late Mortality for the Entire Series 





Primary Cause of No. of % of % of 
Late Death Patients - Series Deaths 
Cardiac 14 5.9 23.7 
Myocardial infarction 11 4.7 18.6 
Congestive failure 2 0.8 3.4 
Arrhythmia i 0.4 1.7 
Ruptured aortic aneurysm 8 3.4 13.6 
Cancer 6 25 10.2 
Renal failure 6 2:5 10.2 
Pulmonary disease 5 ZA 8.5 
Stroke 2 0.8 3.4 
All others 6 2.5 10.2 
Unknown 12 5.1 20.3 
Total 59 25.0 100 





all four patients who required complementary renal re- 
vascularization survived aneurysm resection, and the dif- 
ference between mortality rates in hypertensive and nor- 
motensive patients (6.9% and 1.1%, respectively) was sta- 
tistically valid (p < 0.05, Fisher Exact Test). 

The single death in the small group of 10 patients who | 
had 12 operations unrelated to aortic reconstruction was 
caused by irreversible congestive heart failure after axil- 
lobifemoral bypass and therapeutic embolization of an . 
enlarging aneurysm in an 82-year-old man with inoperable 
CAD. With the addition of this patient to those cited in 
Table 1, there were two early deaths (33%) in a total of 
six candidates for whom any surgical treatment was per- 
formed for AAA in the presence of severe, uncorrected 
or inoperable coronary disease. 


Late Mortality 


Excluding the 14 patients who did not survive cardiac 
or peripheral vascular procedures, complete information _ 
is available for 228 (98%) of the remaining 232 members — 
of the AAA series during a follow-up period of 3-7 years 
(mean: 4.6 years). Another 59 patients (25%) have died 
within this interval, and the principal sources of late mor- 
tality are presented in Table 2. Fatal myocardial infarc- 
tions occurred in 4.7% of the study group and ruptured 
aneurysms in 3.4%, whereas cancer, renal failure, and 
chronic pulmonary disease each were responsible for ap- 
proximately half as many subsequent deaths. 

The linear influence of associated CAD on perioperative 
and late cardiac mortality is depicted in Table 3. Only 
4.3% of the 70 patients who had myocardial revascular- 
ization have had fatal cardiac events; a figure surpassed 
only by the cardiac mortality rate (3.5%) among 86 pa- 
tients with normal coronary arteries or mild to moderate 
angiographic lesions. The overall incidence of cardiac 
death in this study has been limited to 6.9%. 


Cumulative Survival 


Life table data were collected according to Cutler and — 
Ederer’® and were analyzed for statistical significance using — 
the method described. by Lee and Desu.'” To assess our 
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TABLE 3. Perioperative and Late Cardiac Deaths within 7 Years of Investigation (Mean: 4.6 Years) for all 246 Patients 


Normal or 
Mild to Advanced 
Moderate Compensated 
CAD CAD 
No. of 
Clinical Features Patients N % N % 
Age 

<70 years 146 1/54 1.9 6/44 14.0 
>70 years 100 2/32 6.2 2/28 Tl 
Normotensive 102 1/37 2.7 1/27 3.7 
~ Hypertensive 144 2/49 4.1 7/45 15.0 
Total 246 3/86 35 8/72 11.0 


x 


approach to assoctated coronary disease in the specific 
context of late survival, the 10 operative deaths after 
aneurysm resection or extra-anatomic bypass have been 
omitted from this analysis. Nevertheless, the intrinsic risk 
of myocardial revascularization clearly is a fundamental 
consideration, and the early mortality of coronary bypass 
has been included in all calculations concerning the subset 
of patients with severe, correctable CAD. 

Figure 1 illustrates actuarial results for all 236 eligible 
patients according to their coronary angiographic classi- 
fication. The 5-year life table survival rate was 72% for 
the entire series, and the cumulative cardiac mortality 
rate was 8.1%. The survival rate of 75% after myocardial 
revascularization was exceeded only by patients with nor- 
mal coronary arteries or mild to moderate CAD and was 
superior to the comparable figure of 29% in those with 
severe, uncorrected or inoperable coronary involvement 
(p = 0.0001). The cumulative cardiac mortality rate of 
5% in the coronary bypass subset was lower than in any 
other, but possibly because of the few patients with severe 
unoperated CAD, these differences were not statistically 


- significant. 


Figure 2 depicts 5-year sania with respect to the clin- 
ical cardiac status preceding coronary. angiography. The 
cumulative survival rate was 78% among 115 patients who 
had no clinical evidence of ischemic heart disease and 
was 67% in 121 patients suspected to have CAD by con- 
ventional criteria. Although they might otherwise have 
represented substantial risks for eventual cardiac com- 
plications, 5-year survival rates in patients with severe, 
correctable CAD who had myocardial revascularization 
surpassed that of all other patients in both clinical cohorts 
(83% and 72%, respectively). : 


Age 


4. The 5-year survival rate was 78% in 142 patients less 


than 70 years of age and was 67% in 94 patients aged 70 
or older (Fig. 3). Cumulative survival rates after coronary 
bypass.in these two groups was 80% and 70%, respectively, 
compared with 36% and 23% in small subsets of patients 


363 
Severe Correctable CAD Severe Total 
Inoperable Cardiac 
With Bypass No Bypass CAD Deaths 
N % N % N % N % 

27/38 53 Of — 2/7 9 2 75 
1/32 3.1 1/5 20 0/3 — 6 5.0 
2/31 6.5 0/3 mman 2/4 50 6 5.9 
1/39 2.6 1/5 20 0/6 — 11 7.6 
3/70 4.3 1/8 12 2/10 20 17 5.9 


with severe, uncorrected or inoperable CAD. If the pa- 
tients who received myocardial revascularization are ex- 
cluded from consideration, the difference in 5-year sur- 
vival rates between patients less than 70 years of age (77%) 
and those older than 70 years (62%) assumes statistical 
relevance (p = 0.04). Thus, the use of coronary bypass in 
selected patients found to have serious coronary disease 
seemed to modify the influence of age on survival within 
the current follow-up interval. 
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FiG. 2. Cumulative 5-year survival according to clinical indications of 
CAD. A. No clinical CAD. B. Suspected CAD. 


Hypertension 


The 5-year survival rate was 77% in 101 normotensive 
patients and 71% in 135 patients with hypertension (Fig. 
4). Although the survival rate after coronary bypass was 
better in the normotensive group (85%) than in the hy- 
pertensive group (68%), this difference did not attain sta- 
tistical significance (p = 0.13). No normotensive patient 


with severe CAD lived 5 years without coronary bypass, 


and the survival rate was only 33% in similar patients 
with hypertension. 


Coronary Bypass Factors — 


Figure 5 illustrates life table survival for the 69 patients 
= who were eligible for late follow-up evaluation after cor- 
onary bypass procedures. Although bypass in older pa- 
tients with AAA did not achieve the survival anticipated 
for younger individuals having isolated coronary lesions, 
its results correlated with established features that tradi- 
tionally influence the success of myocardial revascular- 
ization. Five-year outcome generally was more favorable 
in patients with single or double vessel disease rather than 
triple vessel involvement, in those with normal rather than 
impaired ventricular function, and in those for whom 
multiple grafts provided complete revascularization. 
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Unresected Aneurysms 


Of the 42 patients who did not have elective resection, 
11 patients (mean age: 69 years) had small AAA that did 
not warrant intervention, whereas the remaining 31 pa- 
tients (mean age: 70 years) included those who declined 
operations (N = 8), died after preliminary coronary bypass 
(N = 4), or had prohibitive surgical risk factors (N = 19). 
Ultrasonography or computerized scanning was per- 
formed in 35 patients (83%) comprising these two subsets, 
and the mean diameter of their aneurysms was 3.7 cm 
and 6 cm, respectively. As presented in Figure 6, 5-year 


' survival rate was 76% among 204 patients who had aortic 


replacement and was 38% in the 42 patients who did not 
(p < 0.0001). Within the unresected group, the cumulative 
survival rate was 90% in patients with small aneurysms 
compared with only 22% among those who either declined 
or were excluded from elective resection (p = 0.0033). 
Five of the seven patients excluded because of cardiac 
considerations subsequently died of myocardial infarc- 
tions.. 

None of the 11 small AAA have ruptured under ob- 
servation, but three patients (27%) eventually required 
planned resection because of progressive, enlargement. 
Aneurysm rupture occurred in 13 (42%) of the other 31 
unoperated patients, and 10 (77%) of these events were 
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FIG. 3. Cumulative 5-year survival according to age and the angiographic 
classification of CAD. A. Age <70 years. B., Age >70 years. 
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fatal. The diameter of unresected aneurysms documented 
by noninvasive imaging significantly influenced their risk 
for rupture (Fig. 6). The cumulative incidence of rupture 
was 20% for AAA measuring less than 6 cm, compared 
with 69% for those greater than 6 cm (p = 0.0048). 


Discussion 


The Cleveland Clinic study of coronary disease in pe- 
ripheral vascular patients was introduced in 1979 with 
two parallel objectives: to determine whether myocardial 
revascularization could enhance both perioperative risk 
and late survival in selected candidates for elective arterial 
reconstruction.!® Previous reports of all 1000 patients in 
our series have demonstrated several significant trends 
concerning the value of coronary bypass as well as the 
limits of its effectiveness. First, severe but surgically cor- 
rectable CAD was present in 34% of vascular patients 
who had clinical indications of ischemic heart disease 


” compared with 14% of those who did not (p < 0.001).'9 


Moreover, there was a linear correlation between the early 
risk of peripheral vascular procedures and the extent of 
coronary involvement documented by angiography. Thus, 
the operative mortality rate in patients who had prelim- 
inary coronary bypass (1.5%) was virtually identical to 
that of patients with normal coronary arteries or only 
mild to moderate CAD (1.7%) and was superior (p 
= 0.045) to that of patients who warranted bypass but 
never received it (12%).'4 Finally, myocardial revascular- 
ization was associated with a cumulative 5-year survival 
rate of 72%, compared with 43% among patients having 
severe, uncorrected CAD (p = 0.001), and it had a par- 
ticularly favorable outcome (81%) in nondiabetic men (p 
= 0.003).!4' 

The group of 246 patients with infrarenal aortic aneu- 
rysms described in the current report principally comprises 
nondiabetics (93%) and men (89%), and the results also 
may be stratified according to the severity and manage- 
ment of coexistent coronary disease. The operative mor- 
tality rate of elective AAA resection was only 1.8% after 
coronary bypass, and bypass essentially eliminated ad- 
vanced age as an arbitrary contraindication to subsequent 
vascular reconstruction. Including the early risk of myo- 
cardial revascularization itself (5.7%), the actuarial 5-year 
survival rate of 75% in the bypass subset currently is com- 
parable to patients with trivial coronary lesions (79%) and 
clearly surpasses the survival rate (29%) calculated for 
others having severe, uncorrected or inoperable CAD (p 
= 0.0001). Although the small number of patients with 
serious yet untreated CAD prevented statistical confir- 
mation, the fact that coronary bypass was associated with 
a cumulative 5-year cardiac mortality rate of only 5% ap- 
pears to contribute substantially to this difference in sur- 
vival. 
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FIG. 4. Cumulative 5-year survival according to blood pressure and the 
angiographic classification of CAD. A. Normotensive patients. B. Hy- 
pertensive patients. 


Our data indicate that it is unrealistic to presume that 
myocardial revascularization may be performed in older 
patients who have diffuse atherosclerosis with either the 
low surgical risk or the exemplary late success that gen- 
erally distinguish large coronary bypass series. Loop et 
al.’? and Cosgrove et al.” reported an overall operative 
mortality rate of 0.9% and a 5-year survival rate of 93% 
in 8000 patients (mean age: 53 years) who had coronary 
grafting at the Cleveland Clinic from 1971-1978. Al- 
though comparable figures (5.7% and 75%, respectively) 
in Our patients with aortic aneurysms do not meet these 
expectations, they are similar to the early mortality rate 
(5.2%) and 5-year survival rate (83%) for all patients over 
65 years of age entered into the cooperative Coronary 
Artery Surgery Study (CASS).7!?? Furthermore, late sur- 
vival after coronary bypass in the AAA group appears to 
reflect conventional cardiac parameters that have been 
recognized both at this center and in the CASS survey, 
including hypertension, preoperative ventricular function, 
and completeness of revascularization.””” In comparison, 
the European Coronary Artery Study Group determined 
that the 5-year cumulative survival rate in stable bypass 
candidates with peripheral vascular disease who were ran- 
domized to medical treatment was 23% less than when 
myocardial revascularization was performed.”° 
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FIG. 6. Cumulative data concerning 42 patients who did not have elective 
aneurysm resection in this series. Æ. Five-year survival in comparison 
to the resected group. B. Survival according to the contraindications to 
elective resection. C. The influence of size on the incidence of rupture 
among unresected aneurysms. 








still would be restricted by an excessive incidence of car- 
diac events compared with a normal population of similar 
age. Hollier and associates were especially critical of the 
concept of preoperative coronary angiography when they 
reported an early mortality rate of 2.4% for AAA resection 
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in 1981.” They then discovered that the 5-year survival 
rate in their patients with traditional evidence of CAD 
was only 58%, and they since have concluded that myo- 
cardial revascularization should be used more frequently 
in selected patients.””’ Others have shown that either 
noninvasive myocardial scanning or angiocardiography 
can be used to predict surgical candidates for whom cor- 
onary bypass may be necessary to avoid future cardiac 
ischemia.”*? “Routine” coronary angiography was never 
our ultimate objective despite the fact that it was an un- 
avoidable departure to collect the data for all patients in 
this study. For several years, we have suggested that cardiac 
catheterization is most clearly indicated in patients already 
suspected to have CAD, and have encouraged stress elec- 
trocardiography with thallium imaging to screen patients 
with no conventional evidence of associated disease.*° 

Any comprehensive approach to coexistent CAD in 
peripheral vascular patients demands skilled cardiologists 
and an established cardiac surgical team. Above all else, 
it requires a fundamental commitment to consider the 
patient with an aortic aneurysm in the context of long- 
term results as well as short-term risks. The influence of 
associated CAD on survival in such patients has been 
known for the past 20 years. The challenge of the next 20 
years is to do something about it. 
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Fatty Acid and Glycerol Kitai in Septic Patients 
and in Patients with Gastrointestinal Cancer 


T. he Repone to Glucose Infusion and Parenteral F eeding 





JAMES H. F. SHAW, M.D., F.R.A.C.S.* and ROBERT R. WOLFE, P#.D.t 


The rates of glycerol and free fatty acid (FFA) kinetics in normal 
volunteers (VOL),. non—weight-losing (NWL) gastrointestinal 
cancer patients, weight-losing (WL) gastrointestinal cancer pd- 
tients, and in severely septic patients, using: constant infusions 
of d-glycerol and 1-"°C palmitic acid; were determined. Rates of 
FFA oxidation have also been quantitated. Measurements were 
made in the basal state, during glucose infusion (4 mg/kg/min), 
and during total parenteral nutrition (TPN). Rates of glycerol 
and FFA appearance (Ra) in volunteers and NWL cancer patients 
were similar, and in both groups there was a significant suppres- 
sion after glucose infusion. The basal Ra values for glycerol and 
FFA were 2.4 +'0.2 and 6.5 + 0.8 umol/kg/min, respectively, 
in the volunteers, and in the NWL cancer patients the corre- 
sponding values were 2. 7+.0.4 and 7.1 + 1.1 umol/kg/min (not 
significantly different). Compared with the volunteers, the rates 
of glycerol and FFA turnover were significantly elevated in both 
- septic patients and WL cancer patients. The values for glycerol 
and FFA Ra were 6.3 + 1.1 and 13.1 + 3.0 umol/kg/min, re- 
spectively, in the septic patients. The corresponding values were 
4.1 + 0.4 and 11 7+1 6 pmol/kg/min in the WE cancer patients. 

In contrast to the response seen in the volunteers and NWL 
cancer patients, glucose ‘infusion did not suppress lipolysis in 
either the septic or WL cancer patients. In all groups studied, 

glucose infusion resulted in an increase in FFA recycling. Despite 
the fact that the WL cancer patients had an increased FFA 
availability, they were significantly less able to oxidize either 
endogenous FFA or infused lipid when compared. with NWL 
cancer patients (the basal % of FFA: uptake oxidized in WL 
cancer patients was 10 + 2% vs. 18 + 3% in NWL cancer pa- 
tients). In contrast, the septic patients had an enhanced capacity 
to oxidize either ‘endogenous FFA or infused lipid (the basal % 
of FFA uptake oxidized was 40.+ 8%, and during TPN this 
increased. in 65 + 10%). From: these studies the following was 
concluded: (1) in terms of lipid ‘kinetics, NWL cancer patients 
are not significantly different from yolunteers; (2) WL: cancer 
patients and septic patients have elevated rates of lipolysis, and 
in contrast to. what was seen in NWL cancer pareat and in 
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volunteers, acca infusion. in WL cancer patients allt in septic 
patients doés not result in a significant inhibition of lipolysis; 
and (3) WL cancer patients have-an impaired capacity to oxidize 
either endogenous FFA or infused. lipid. In contrast, septic pa- 
tients have an enhanced capacity to oxidize both endogenous and 
exogenous fat. In addition, septic patients have’ enhanced i yates 
of FFA futile recycling. 


been widely studied over recent years. a Glucose 
A metabolism in particulár has been ihtensively i in- 
vestigated, and it is now apparent that the capacity of 
surgical patients to oxidize either ‘endogenous or infused 
glucose, is dependent on the disease state. For example, 
compared with normal humans, septic patients have an 
impairment in their ability to oxidize infused glucose,*° 
whereas weight-losing gastrointestinal cancer patients have 
an enhanced ability (compared with normal volunteers) 
to oxidize glucose.® 
Fat metabolism i in surgical patients has been less in- 
tensively. studied, and no clear picture emerges. In trauma, 
lipolysis is increased and there is an enhanced reliance on 
fatty acids for energy,’ but the situation in sepsis has not 
been resolyed. Robin et al." found no differencé in fat 
oxidation when septic patients were compared with nor- 
mal volunteers: Alternatively, Carpentier et al.” concluded 
that lipolysis was enhanced i in septic patients and, in con- 
trast to what was seen in volunteers, glycerol turnover 
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çould not be suppressed with glucose infusion. A consid- ' 


erable amount of “animal data” indicates that fatty acid 
turnover and oxidation is usually increased i in the “hy- 
perdynamic septic state, TEA although in- septic shock 
the opposite occurs.” 

- In cancer patients there is no consensus regarding fat 
metabolism. It is difficult to draw’ clinically meaningful 
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conclusions from data obtained in tumor-bearing labo- 
ratory animals,'*'* and the available human data suggest 
that rates of lipolysis and lipid utilization in cee patients 
may be increased!*'° i in the ‘ ‘normal” range” or possibly 
decreased. l 

It is important from a nutritional standpoint that a 
clear picture of fat metabolism i in patients with gastroin- 
testinal cancer and sepsis is ‘developed for a number of 
reasons. Firstly, in most individuals, fat constitutes the 
single greatest reserve of stored energy. Secondly, patients 
with severe sepsis Or malnutrition resulting from gas- 
trointestinal malignancy constitute two common groups 
of surgical patients’ that require parenteral nutritional 
support. Lastly, it 18 unclear as to how effective these pa- 
tient groups are at mobilizing arid oxidizing fat. 

Because of these uncertainties concerning lipid metab- 
olism in surgical patients, we have performed.a series of 
isotopic infusions in normal volunteers, severely septic 
patients, and in individuals with either early or advanced 
gastrointestinal malignancy. In particular, we have deter- 
mined the following: (1) rates of free fatty acid (FFA) and 
glycerol turnover in the basal state, during glucose infu- 
sion, and during total parenteral nutrition; and (2) the 
relative capacity of cancer patients and septic patients to 
oxidize both endogenous FFA and exogenous fat provided 
as part of total parenteral nutrition (TPN). | 


Materials and Methods 


This study was approved by the Ethical Committee at 
Auckland Hospital. The volunteers were studied at the 
University of Texas Medical Branch at Galveston, and 
this was approved by the review board. Informed consent 
was obtained i in all instances. 


Volunteers and Patients 


Volunteers. Five male volunteers aged 30 years or less 
were studied. All were considered normal on the basis of 
clinical history and physical examination. 

Septic patients. Twélve septic patients were studied. 
Sepsis was diagnosed as previously described.>* Most pa- 
tients had abscess cavities diagnosed either at surgery or 
by radiology, and severe sepsis was defined as sepsis as- 
sociated with organ ‘system dysfunction as described pre- 
viously.3* The clinical details of the septic patients a are 
shown i in Table 1. 

. Cancer patients. Seventeen patients with gastrointes- 
tinal (GI) cancer were studied. They were divided into 
two groups: (1) patients with “early” non-weight-losing 
GI cancer (ENWL), and patients with “advanced” weight- 
losing GI cancer (AWL). All of the patients in the ENWL 
group had lower GI cancer and insignificant weight loss 
(mean loss: approximately 2%), whereas all patients with 
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TABLE 1. Clinical Details of Septic Patients 


Organ 

Patient Sex Age Diagnosis Failure Outcome 
i M 54 Fecal peritonitis No Survived 
2 M 30 Toxic megacolon No Survived 
3 M 60 Subphrenic abscess* Yes Died 
4 M 52 Abdominal abscessés* Yes Survived 
5 F 82 Subphrenic abscess* Yes Survived 
6 F 34 Colitis - No Survived 
7 M 62 Subphrenic abscess* Yes Died 
8 M 60 Subphrenic abscess* Yes Survived 
9 M 45 Mediastinitis -- Yes Survived 


* The cause of the sitghtenieabéominal abscesses were anastomotic 
leakage in patients 3, 6, and 8, and perforated duodenal ulcer in patient 
5. Patient 6 had pseudomembranous colitis, and patient 2 had ulcerative 
colitis. 


advanced disease had upper GI cancer, and the mean 
weight loss for the group was over 16%. The clinical details 
of the cancer patients are shown in Table 2: 

The volunteers and patients 1-27 were studied in the 
basal state and during glucose infusion (see study design). 
Patients 2; 3+ 5,-8, 9, 15, 16, 18, 19, 21, 23-25 \ were also 
studied while receiving TPN. 


Glucose Infusions and TPN Details 


The mean rate of glucose infusion in the volunteers 
was 4.0 + 0. 5 me/ke/min. In the patients, glucose was 
infused at 3. 8 + 0.5 mg/kg/min. | 

The protein and caloric intake of the patients E 
TPN is summarized as follows: mean duration of TPN 
before the study: 9.6 days; mean glucose infusion rate: 
3.7 0.2 mg/kg/min; mean lipid infusion rate: 7 + 0. 4 
L/kg/min; and mean protein intake: 16 4 0.7 
gm/kg/day. 
~ In all instances, the patients (or volunteers) were at 
least 12 hours postabsorptive. 


Calorimetry 


Oxygen consumption (VO) was determined using a 
Sybron Taylor oxygen analyzer, and CO, production was 
determined using an ADC CO: analyzer ao 
England) as previously described. ae 


Isotopic Infusions 


Isotopes were infused as a sterile pyrogen-free solution 
using either a central line if one was present, or alterna- 
tively through a peripheral venous line. Blood samples 
for determination of isotopic enrichment were obtained 
from an arterial line if one was present or, alternatively, 
a second cannula i in the contralateral limb was used. d- 
glycerol (MSD Isotopes, Quebec, Canada) was infused at 
0. 014 mg/ke/min and 1-8C palmitic acid (MSD Isotopes, 
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TABLE 2. Clinical Details of Cancer Patients 


Ann. Surg. + April 1987 


% 
Patient Age Sex Diagnosis Weight Loss Treatment Outcome 
ENWL cancer patients 
10 l 69 M Ca colon —— Curative Survived 
11 79 F Ca colon — Curative Survived 
12 56 F Ca colon ~— Curative Survived 
13 77 M Ca colon 5 Curative Survived 
14 73 M Ca colon 8* Curative Died 
AWL cancer patients 
15 64 F Ca pancreas 10 Bypass Died 
16 71 F Ca esophagus 23 ERT ` Died 
17 87 M Ca esophagus 15 ERT Died 
18 54 M Ca esophagus -~ Resect Died 
19 64 F Ca esophagus 19 Resect Died 
20 64 M Ca stomach 15 Resect Died — 
21- 64 M Ca esopliagus 13 Bypass Died 
22 80 F Ca pancreas 7 Bypass Died 
23 54 M Ca esophagus 15 Resect Died 
24 45 M Ca esophagus 15 Resect Alive 
25 75 M Ca esophagus 40 Conservative Died 
26 66 M Ca stomach 22 Resect Alive 
27 65 M Ca esophagus 15 Resect Alive 
28 54 M Ca pancreas — = Alive 


Ca= carcinoma. 
Curative = - curative resection. 
Bypass = palliative bypass of the malignant process. 


Quebec, Canada) was infused at 0.03 naeia: In 
_addition, the bicarbonate pool was primed as described 
previously!8-2° with 0.07 mg/kg of NaHCO; , given over 
| minute. 


Preparation of Isotopes 


d-glycerol was infused as a sterile pyrogen-free solution. 
Before infusion, 1-"3C palmitic acid was first converted 
to the potassium salt and then bound to albumen as pre- 
viously described. 19 


H ormonal Measuceneits 


Plasma levels of insulin and cortisol were determined 


as described Previously. 21,22 


Analysis of Isotopic Samples 


Determinations of plasma isotopic enrichment of d- 
glycerol and 1-!°C palmitic acid were performed as de- 
scribed previously.” The determination of "CO, iso- 
topic | enrichment i in expired breath was done as described 
previously. 23,24 | 


Study Design 


The study design in the volunteers involved two periods 
(Period | and Period 2, each of 2-hour duration). Isotopes 
were infuséd throughout both periods and, in addition, 
during Period 2, glucose was also infused at 4 mg/kg/min 


(Fig. L). 


ERT = external beam TRN 
Resect = palliative resection. 


In the protocols where glycerol and FFA turnover were 
quantitated in the patients, the study design was similar 
to that of thë volunteers, except that Period | lasted for 
3 hours rather than 2 hours. When the patients were stud- 
ied during TPN, the study design was the same as for the 
basal studies except. that there was no Period 2 (see 
Fig: 1). l 

Plasma and expired air samples were obtained before 
and throughout the studies as shown i in Figure l. 


Isotopic Calculations 


Plasma kinetics of all substrates were calculated ar 
cording to the generál principle of the Steele equation.” 
Since adequate plateaux of plasma enrichment and ex- 
pired breath enrichment were obtained, data were- cal- 
culated using steady-state calculations” (seé’ Fig. 2). Be- 
cause stable isotopes were used, a correction was s made 
for the isotopic infusion rate. 


IEi 
Ra (umol/kg/min) = ae if xF 
where IE i and IE p are the isotopic enrichments of the 
infusate and plasma (atoms percent excess, APE), respec- 
tively, and F is the isotopic infusion rate. At eo 
steady-state and physiologic equilibrium: 
Substrate uptake = = Ra (umol/kg/min) 


PCO; IE X Veo, X 17 


SFA oxidation = 7 _IEp X kX% palmitate 
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where '3CO, and IE p are the expired breath isotopic en- 
richment and plasma palmitate enrichment, respectively. 
The CO, enrichment was corrected for the natural °C 
enrichment as we have described previously.” K is the 
bicarbonate correction factor.*°”° 

The rate of FFA recycling was calculated as follows: 


(Ra glycerol X 3)— Ra FFA 


% rate of FFA recycling = (Ra glycerol) X 3 X0.01 


Statistical Analyses 


The isotopic data obtained during Period 2 were com- 
pared with the Period 1 values in each individual study 
using the Student’s t-test. The comparison of data between 
groups was performed using an analysis of variance. An 
analysis of variance was also used to compare basal data 
obtained in the patients with data obtained while the pa- 
tients were receiving TPN. 


Results 
Calorimetry 


The rate of VO, in the volunteers and patients with 
ENWL GI cancer was similar. The values seen in the 
patients with weight-losing upper GI cancer and either 
sepsis or trauma were higher, and this reached statistical 
significance (p < 0.05) in the septic patients (see Ta- 
ble 3). 


Hormones 


The basal plasma cortisol values in the WL cancer pa- 
tients were higher than the corresponding values in the 
NWL cancer patients, and higher again in the septic pa- 
tients. This reached statistical significance when the NWL 
cancer patients were compared with the septic patients (p 


_ 7.0 


Fic. 2. Representative ex- a6 


amples of isotopic enrich- Isotopic 
ment in plasma and expired Enrichment 5.0 
air, Values are atom percent (APE) 4.0 


excess (APE). 
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Volunteers 


XXXX XXXX 


Glucose (4 mg/kg/min) 
isotopes: d-glycerol, 1-'°C palmitate 


XXXX 


Patients 
1. XXXX X XX X XX XX 
Glucose (4 mg/kg/min) 
Isotopes: d-glycerol, 1-'°C palmitate 
2. XXXX XXX X 


isotopes: as above 


- - - Total Parenteral Nutrition 


— aw et — = we =— — —_— e mn m oe e — n a = - m i w a a 


Time in Hours 


FIG. 1. Experimental study design. x = samples of plasma and expired 
breath taken, and calorimetry performed. 


< 0.05). The basal plasma insulin concentration was lower 
in the weight-losing cancer patients than in the other pa- 
tient groups, but this difference was not statistically sig- 
nificant. When glucose was infused in Period 2, the plasma 
insulin concentration increased in all the patient groups. 
This increase in plasma insulin concentration only just 
reached significance in the weight-losing cancer patients 
(p < 0.04). The change was significantly greater in the 
septic patients (p < 0.008) and was of significantly greater 
magnitude again in the NWL cancer patients (p < 0.0003). 
These data are summarized in Table 4. 


Glycerol and FFA Kinetics 


In general terms fat kinetics in the volunteers and the 
NWL cancer patients were similar (no significant differ- 


e 13c Palmitate (Glucose > 
infusion period lI) 


-o 13c Palmitate (TPN) 
a d-glycerol (TPN) 


o d-glycerol (Glucose 
infusion period li) 





4.0 


2.0 3.0 5.0 


Hours of Isotopic infusion 
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TABLE 3. Calorimetry in Patients* 
VCO: Vo: 
ENWL (umol/kg/min) (umol/kg/min) RQ NPRQ 
ENWL cancer 
patients 
Basal 93+ 7 121+10 0.76 + 0.02 0.75 
DGI 93413 116+ 12 0.79 + 0.03 0.80 
AWL cancer 
patients 
Basal 99+ 7 122+ 6 0.81 +0.06 0.81 
DGI 93+ 6 120+ 6 0.77 + 0.03 0.77 
TPN 119+10 148+ 14 0.83 + 0.06 0.81 
Sepsis patients 
Basal 1134 6 154+ 9f 0.73+0.02 <0.70 
DGI 104+ 5 150+ 4 0.70+0.02 <0.70 
TPN 122+ 11 142+ 9 0.83 + 0.04 0.89 


* Values are mean + SEM. 

} Significantly higher than the corresponding value in either group of 
cancer patients. 

DGI = during glucose infusion. 

RQ = respiratory quotient. 

NPRQ = nonprotein respiratory quotient. 


ences), whereas fat kinetics in the septic patients and 
weight-losing cancer patients were similar (no significant 
differences between the two groups). 
_ The basal rates of glycerol and FFA turnover in the 
volunteers were 2.40 + 0.19 and 6.54 + 0.78 uwmol/kg/ 
min, respectively. The corresponding values in the ENWL 
cancer patients were 2.70 + 0.40 and 7.10 + 1.1 wmol/ 
kg/min, respectively. When glucose was infused in Period 
2, the rates of glycerol and FFA turnover decreased sig- 
nificantly (p < 0.01) in both volunteers and ENWL cancer 
patients. The Period 2 values for glycerol and FFA turn- 
over in the volunteers were 1.59 + 0.17 and 3.25 + 0.38 


TABLE 4. Plasrna Insulin and Cortisol Concentrations in Patients* 


Cortisol Insulin 
(nmol/L) (uL) 
ENWL cancer patients 
Basal 371 +40 5.14 1.3 
DGI — 17.0+ 2.9"! 
AWL cancer patients 
Basal 515443 3.3+ 0.9 
DGI — 10.34 3.2 
TPN — 410+ 3.0 
Sepsis patients 
677 + 73t 49+ 1.2 
DGI — 18.1 + 4.3§ 
TPN —- 52.0 + 16.0 


* Values are mean + SEM. 

f Significantly higher than corresponding NWL Cancer group 
(p < 0.05). l 

$ Significantly different from basal value (p < 0.04). 

§ Significantly different from basal value (p < 0.008). 

l Significantly different from basal value (p < 0.0008). 

DGI = during glucose infusion. 
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umol/kg/min, respectively. In the ENWL cancer patients, 
the equivalent values were 2.00 + 0.30 and 4.60 + 1.1 
pumol/kg/min. 

In both the septic patients and in the patients with ad- 
vanced cancer the rates of glycerol and FFA turnover were 
significantly higher than in either volunteers or ENWL 
cancer patients (p < 0.05). The basal values for glycerol 
and FFA turnover in the weight-losing cancer patients 
were 4.10 + 0.40 and 11.70 + 1.60 pwmol/kg/min, re- 
spectively. The corresponding values in the septic patients 
were 6.30 + 1.10 and 13.10 + 3.00 uwmol/kg/min, re- 
spectively. When glucose was infused in Period 2, the rate 
of glycerol turnover did not change significantly in either 
septic patients or AWL cancer patients. The values were 
4.40 + 0.80 and 2.89 + 0.89 wmol/kg/min for septic and 
AWL cancer patients, respectively. In contrast, in both 
the septic patients and in the AWL cancer patients, glucose 
infusion resulted in a significant decrease in FFA turnover 
(p < 0.01). The Period 2 values for FFA turnover in the 
septic patients and AWL cancer patients were 5.60 + 1.90 
and 5.20 + 1.10 wmol/kg/min, respectively. When the 
septic patients and the AWL cancer patients were studied 
during TPN, the rates of glycerol and FFA turnover were 
both higher than the equivalent period values, but these 
changes did not reach statistical significance. 

The basal rate of FFA oxidation in the two groups of 
cancer patients was similar, and glucose infusion did not 
result in any significant change in either group, although 
the tendency was for FFA oxidation to decrease in both 
groups. The basal values in the ENWL and AWL cancer 
patients were 1.3 + 0.6 and 1.2 + 0.3 wmol/kg/muin, re- 
spectively (see Fig. 3). 

The basal rate of FFA oxidation in the septic patients 
(4.0 + 0.5 nmol/kg/min) was significantly higher than in 
elther group of cancer patients (p < 0.05). In addition, in 
contrast to what was seen in the cancer patients, glucose 
infusion in the septic patients resulted in a significant de- 
crease in FFA oxidation (p < 0.01). The value during 
glucose infusion was 1.0 + 0.1 wmol/kg/min. 

The response to TPN in terms of FFA oxidation was 
similar in septic and cancer patients. In both groups of 
patients there was a significant increase in FFA oxidation 
during TPN compared with the basal value (p < 0.05 in 
the AWL cancer patients and p < 0.01 in the septic pa- 
tients). The respective values for FFA oxidation in the 
septic and AWL cancer patients were 5.2 + 0.6 and 2.5 
+ 1.0 zmol/kg/min, respectively. As in the basal state, 
the rate of FFA oxidation determined in the septic patients 
during TPN was significantly higher than the rate of FFA 
oxidation measured in the WL cancer patients during 
TPN (p < 0.05) despite the fact that the two groups were 
receiving similar rates of lipid infusion. 

The basal rates of FFA recycling were similar in vol- 
unteers and in both groups of cancer patients. In the septic 
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Rate of Appearance 


FIG. 3. Rates of glycerol and . 
FFA appearance and oxida- 
tion in volunteers and pa- 
tients and the response to 
glucose infusion and TPN. 
Asterisk denotes significant 
difference compared with . 
previous value (p < 0.01). 
Dagger denotes significant 
different from volunteer 
value (p < 0.05). Values are 
mean + SEM. 
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Volunteers 


patients the rate of FFA recycling was elevated approxi- | 


mately three-fold (compared with the volunteers) (p 
< 0.01). During glucose infusion the rate of FFA recycling 
increased in all groups to between 22% and 57%; again, 
the highest rate of FFA recycling was seen in the septic 
patients. When the patients were studied during TPN, the 
rate of FFA recycling did not change compared with the 
value obtained during glucose infusion. These data are 
summarized in Figure 4. 


Discussion 


The major aims of this study were to assess rates of 
lipolysis and endogenous FFA oxidation in patients with 
sepsis and cancer and to assess the capacity of these pa- 
tients to oxidize infused lipid provided as part of a TPN 
regimen. These goals have been accomplished, and these 
data are important both in basic science terms and clin- 
ically. 

We have previously demonstrated that patients with 
early or non—weight-losing GI cancer have no major ab- 
normalities in either glucose turnover or net protein 
breakdown.° It is also now apparent that this is true for 
fat metabolism. There were no significant differences in 
either glycerol or FFA kinetics in the NWL cancer patients 
compared with the volunteers. Although rates of FFA ox- 
idation were not measured in the volunteers, it is likely 
_ that the values would be similar to that seen in the NWL 
cancer patients. The response to glucose infusion was 
similar in the volunteers and NWL cancer patients. As 
has been shown previously in normal humans, there was 
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a decrease in lipolysis.” In addition, the decrease in FFA 
turnover was of greater magnitude than the change in 
glycerol turnover due to a significant increase in FFA re- 
cycling. 

In terms of glycerol and FFA kinetics, the septic patients 
and weight-losing cancer patients were virtually identical. 
Both groups had significantly increased rates of glycerol 
and FFA turnover when compared with either volunteers 
or ENWL cancer patients. In addition, in contrast to the 
situation in NWL cancer patients and volunteers, glucose 
infusion did not result in any significant suppression of 
lipolysis (as assessed by glycerol turnover). This finding 
is in agreement with the findings of Carpentier et al.? who 
also found that glucose infusion did not result in a 
suppression of glycerol turnover in septic patients. This 
failure of glucose infusion to suppress glycerol turnover 
in cancer patients correlates with the findings of Edmon- 
ston,'® but is in contrast to the observations reported by 
Schein et al.”? The response of FFA turnover to glucose 
infusion was different from glycerol: the FFA rate of ap- 
pearance decreased significantly in both the septic patients 
and-in the WL cancer patients during glucose infusion 
owing to a greater than 10% increase in FFA recycling 
(30% and 10% in AWL cancer patients and septic patients, 
respectively). Glucose recycling is elevated in sepsis and 
trauma, especially during glucose infusion.” Our data 
show that this is also true for fat: the basal rate of FFA 
recycling in the septic patients (39%) was three times the 
value seen in the volunteers (13%) or in the cancer patients 
(the mean percent recycling rate for cancer patients overall 
was 11%). In addition, during glucose infusion, the rate 
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of FFA futile cycling in the volunteers and ENWL patients 
was similar (33% and 25%, respectively), and the rates of 
_ recycling in septic patients and AWL patients were also 
similar (48% and 43%, respectively). 

Despite that the basal rate of FFA turnover was of sim- 
ilar magnitude in the AWL cancer patients and septic 
patients, the rate of FFA oxidation was significantly higher 
in the septic patients than in the AWL cancer patients. 
This was because the septic patients had an enhanced 


TABLE 5. Summary of Energy Metabolism: Cancer Versus Sepsis* 


Basal 
% Glucose % FFA 
Glucose Uptake FFA Uptake 
Ra Oxidized Production Oxidized 
Sepsis patients 4 60%T 34 + 4% 4 99% 40 + Bot 
AWL cancer 
patients 4 20% 45 +5% 4 73% 10 +2% 
During TPN 
% Glucose % FFA 
Unsuppressed Uptake Uptake 
Glucose Ra Oxidized Oxidized 
Sepsis patients 54 + 20% 34 + 4% 65 + 10%t 
AWL cancer 
patients 30 + 10% 45 t 5% 26 + 16% 


* Values are mean + SEM. 

t Significantly different from corresponding valve in cancer patients 
(p <0.05). 

4 = Per cent increase compared with values determined in volunteers. 

Ra=rate ofappearance. - 
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Fic. 4. Rates of FFA futile 
recycling in volunteers and 
patients and the response to 
glucose infusion and TPN. 
Asterisk denotes significant 
difference from previous 
value (p < 0.05). Dagger de- 
notes significant difference 
from volunteer value (p 
<0.01). Values are mean 
+ SEM. 
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capacity to oxidize the available FFA, whereas the AWL 
cancer patients did not; in the basal state, the value for 
percentage of FFA uptake oxidized (i.e., the percentage 
of available FFA that was oxidized) for ENWL cancer 
patients was 18%. The corresponding value for AWL can- 
cer patients was approximately half this (10%), whereas 
the value for septic patients was approximately double 
the value seen in the ENWL cancer patients (40%). On 
this basis it appears that septic patients oxidize endogenous 
FFA as a preferred fuel, whereas the opposite is true for 
AWL cancer patients. This phenomenon was also true 
with respect to infused fat: when the. septic patients and 
cancer patients were studied while receiving TPN, the 
septic patients had significantly higher rates of FFA oxi- 
dation; the percentage of FFA uptake oxidized in the AWL 
cancer patients during TPN was 26% versus 65% in septic 
patients, despite the composition of the TPN being similar 
in the two groups. 

The fact that FFA is a preferred fuel in septic patients 
confirms what we have previously reported in septic an- 
imals.”'°-!? This finding is also in agreement with the ob- 
servations of others using different methodology.” In ad- 
dition, these alterations in FFA oxidation in sepsis and 
advanced cancer fit well with our previous reports con- 
cerning glucose oxidation in these disease states. Com- 
pared with normal volunteers, septic patients have an im- 
paired ability to oxidize infused glucose,* whereas weight- 
losing cahcer patients have an enhanced capacity to 
oxidize glucose. These findings are summarized in 
Table 5. | 

In general terms, the response of septic patients and 
cancer patients to TPN was similar. In both groups there 
was no significant change in the availability of FFA during 
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TPN (compared with the Period 2 value of the basal stud- 
ies) (see Fig. 3), but due to an increase in the percentage 
of available FFA uptake oxidized in both the cancer pa- 
tients (where the increase overall was from 14% to 26%) 
and in the septic patients (where the increase was from 
27% to 65%) there was a significant increase in FFA ox- 
idation. As in the basal state, however, the absolute rate 
of FFA oxidation in the septic patients receiving TPN was 
significantly higher than in the cancer patients (5.2 + 1.0 
vs. 2.5 + 1.0 umol/kg/min). This adaptation of FFA ox- 
idation over time during lipid infusion is similar to the 
increase. in glucose oxidation over time. We have previ- 
ously shown that the capacity of both-septic and cancer 
patients to oxidize infused glucose increases with time.** 

The hormonal response to glucose infusion in the var- 
ious patient groups correlated well with the observed met- 
abolic response. In the ENWL cancer patients, in whom 
it was readily possible to suppress lipolysis with glucose 
infusion, there was a highly significant increase in the 
plasma insulin concentration after glucose infusion (p 
< 0.0008). In the two groups of patients in whom it was 
not possible to inhibit lipolysis with glucose infusion, the 
insulin response to glucose infusion was significantly less 
pronounced. In particular, in the WL cancer patients the 
basal plasma insulin levels were lower than in the other 
patients and the increase in plasma insulin concentration 
only just reached statistical significance (p < 0.04). Con- 
sistent with the reports of others,' the plasma cortisol con- 
centration was significantly elevated in the septic patients. 
In addition, the plasma cortisol values in the AWL cancer 
patients were higher than the values obtained in the 
ENWL cancer patients. These hormonal changes involv- 
ing an increase in the catabolic hormone cortisol and a 
decrease in the level of the anabolic hormone insulin in 
weight-losing cancer patients are consistent with our pre- 
viously reported data concerning protein metabolism in 
GI cancer patients. These studies showed that patients 
with advanced malignancy had higher rates of net protein 
breakdown than either normal volunteers or ENWL pa- 
tients.° l 

With respect to the septic patient the clinical implica- 
tions of this work are clear. Septic patients have an en- 
hanced capacity to oxidize fat and an impaired capacity 
to oxidize glucose. In addition, we have recently found 
that the protein-sparing effects of isocaloric lipid or glucose 
infusion are not significantly different in septic patients.*! 
On this basis it therefore seems reasonable to suggest that 
lipid emulsion should probably provide at least 50% of 
the calories when TPN is being provided for septic pa- 
tients. The clinical implications for the weight-losing can- 
cer patient requiring nutritional support are less clear. 
Although these patients at the “whole body level” show 
an impaired capacity to oxidize fat and an enhanced 
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capacity to oxidize glucose, it is not clear as yet whether 
it is the host or the cancer per se that is the preferen- 
tial “user” of glucose; there is evidence in the literature 
to suggest that the preferential “‘user’” may be the cancer 
per ge/6:32-34 

In summary, our study demonstrates the following: (1) 
weight-losing GI cancer patients are metabolically similar 
to normal volunteers in terms of FFA and glycerol ki- 
netics; (2) in terms of glycerol and FFA kinetics, weight- 
losing GI cancer patients and septic patients are similar: 
both groups of patients have elevated rates of lipolysis, 
FFA turnover, and FFA recycling, and when glucose 1s 
infused in these patients, lipolysis is not inhibited; and (3) 
endogenous FFA and infused fat constitute a preferred 
fuel in the septic patient. In contrast, the weight-losing 
cancer patient has an impaired capacity to oxidize either 
endogenous FFA or infused fat. 
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Carcinomas Arising i in Cystic Conditions 


of the Bile Ducts 


A Clinical and Pathologic Study 





RICARDO L. ROSSI, M.D., MARK L. SILVERMAN, M.D., JOHN W. BRAASCH, M.D., 
J. LAWRENCE MUNSON, M.D., and STEPHEN G. REMINE, M.D. 


Thirty patients with cystic disease of the bile ducts operated on 
between 1965 and 1985 were reviewed. Three patients (10%) 
had a synchronous adenocarcinoma, and in three patients (10%) 
a metachronous carcinoma developed for a total incidence of 
malignancy of 20%. All patients died within 1 year of the diag- 
nosis of malignancy. Of 19 benign cysts available for pathologic 
examination, one third had proliferative epithelial changes, and 
in two of these patients a metachronous carcinoma developed. 

Goblet cell metaplasia was prominent in four patients. This sug- 
gests the possibility that dysplastic changes and metaplasia of 
the epithelium could give rise to carcinoma. Resection of benign 
cysts of the bile ducts is favored, when feasible, in an attempt 
to decrease the incidence of malignancy. 


number of new occurrences each year in the 
United States is approximately 4500, and the an- 
nual age adjusted frequency per 100,000 men has been 
estimated at 7.5, 6.5; and 5.4 in Israeli, American Indian, 
and Japanese populations, respectively.’ These figures 
contrast with a 2.5-28% reported incidence of bile duct 


IE OF THE BILE DUCT occur infrequently. The 


- carcinoma in patients with underlying bile duct cysts. 


We present six cases of carcinoma arising in cystic con- 
ditions of the biliary tract representing 20% of all patients 
operated on for cystic disease of the bile duct in a 20-year 
period at òur institution. We performed a pathologic study 
of specimens available from patients who had stich op- 
eration during this period to determine characteristics of 
the bile duct epithelium, such as cytologic atypia or meta- 
plastic change, that might predict the development of a 
carcinoma. 


Materials and Methods 


The records of all patients’ treated for cystic conditions 
of the bile duct at Lahey Clinic between 1965 and 1985 
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were reviewed. Follow-up information was obtained from 
hospital records, direct or telephone conversation with 
the patients’ relatives or referring physicians, and autopsy 
reports if available. All pathologic specimens available for 
study were evaluated by one of us (M.L.S.). The type of 
cystic condition present in each case was determined from 
existing radiologic studies and operative reports and cat- 
egorized according to a modification’ of the Alonso-Lej 
classification as follows: type I refers to a cystic dilatation 
of the common bile duct, type II cyst is a diverticulum 
arising from the common bile duct, type III cyst (chole- 
dochocele) is a variant in which the terminal intraduo- 
denal portion of the common bile duct is dilated, type IV 
cyst refers to involvement of both the intrahepatic and 
extrahepatic bile ducts, and type V cyst involves the in- 
trahepatic ducts exclusively. 


Results 


Thirty patients with cystic disease of the bile ducts were 
evaluated and operated on at the Lahey Clinic between 
1965 and 1985. Three patients (10%) had a synchronous 
adenocarcinoma, and in three patients (10%) a metachro- 
nous carcinoma developed for a total incidence of malig- 
nancy of 20%. These six cases and pathologic studies of 
19 specimens from patients operated on for benign cystic 
conditions of the bile duct are the subject of this review. 


Patient 1 


A man, 29 years of age when first examined by us, had 
complained of recurrent pain and jaundice since the age 
of 18 years. The finding of liver biopsy performed at age 
23 was reported to be cholestatic hepatitis. He presented 
to us with complaint of pain, a palpable right upper ab- 
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Fic. 1. Choledochal cyst with dilatation of intrahepatic ducts (pa- 
tient 1). 


dominal mass, weight loss, and jaundice. His serum bil- 
irubin level was 4.1 mg/dL (normal: 0-0.3 mg/dL), al- 
kaline phosphatase level was 386 U/L (normal: 20-90 U/ 
L), and aspartate transaminase level was 95 U/mL (nor- 
mal: 10-40 U/mL). A computed tomographic (CT) scan 
showed a large cystic abdominal mass with dilatation of 
intrahepatic ducts (Fig. 1). A percutaneous cholangiogram 
confirmed a large extrahepatic cyst with intrahepatic duc- 
tal dilatation (type IV). He had a cyst resection and a high 
Roux-en-Y hepaticojejunostomy with removal of stones. 
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Examination of the specimen disclosed severe ulceration 
of the cyst wall, considerable atypia of the epithelium, 
and extensive mural fibrosis (Fig. 2). Symptoms resolved, 
and his liver function returned to normal except for a 
minimally elevated alkaline phosphatase level. Forty 
months later at the age of 32 years he had right abdominal 
pain, chills, and fever. Serum bilirubin level was 0.9 mg/ 
dL, alkaline phosphatase level was 177 U/L, and aspartate 
transaminase level was 7 U/mL. A CT scan of the ab- 
domen revealed a mass in the porta hepatis and the head 
of the pancreas. At operation, a partially necrotic, pleo- 
morphic giant cell carcinoma of the hepatic duct bifur- 
cation was noted extending into the retroperitoneum and 
peripancreatic nodes (Fig. 3). The patient was treated with 
partial excision of tumor and transhepatic tube drainage. 
He died 4 months after operation. Autopsy was not per- 
formed. 


Patient 2 


A 64-year-old man had an 8-month history of right 
upper abdominal pain, back pain, and weight loss. His 
serum bilirubin level was 1.3 mg/dL, alkaline phosphatase 
level was 500 U/L, and aspartate transaminase level was 
100 U/mL. The history was significant for a truncal va- 
gotomy and pyloroplasty for ulcer disease at the age of 
34 and a cholecystectomy at age 59. A CT scan showed 
a mass in the hilum of the liver (Fig. 4), and retrograde 
cholangiography revealed a type V cyst involving the right 


FiG. 2. The epithelium 
displayed a variety of 
proliferative changes, in- 
cluding adenomatous 
hyperplasia as well as de- 
generated foci with ulcer- 
ation and cytologic atypia 
(inset). (Patient 1, he- 
matoxylin and eosin 
stain, original magnifica- 
tion X100.) 
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FIG. 3. The tumor com- 
prised a population of 
pleomorphic large ana- 
plastic cells with occa- 
sional giant forms (ar- 
row). Ultrastructural ex- 
amination showed the 
presence of well-formed 
desmosomes and tono- 
filaments characteristic 
of squamous cell carci- 
noma. (Patient 1, hema- 
toxylin and eosin stain, 
original magnification 
X100.) 


ductal system (Fig. 5). Incomplete filling of the cyst was 
suggestive of stones, a tumor, or both. At operation, an 
adenocarcinoma was found arising in the posterior wall 
of the cyst with invasion of the liver and metastasis to 
celiac nodes. The patient was treated with stone extraction, 
dilatation of the ducts, and transhepatic stenting. Patho- 
logic studies disclosed an adenocarcinoma. He died 4 
months later of liver failure and cholangitis. Autopsy was 
not performed. 


Patient 3 


A woman, 45 years old when first examined by us, had 
undergone a cholecystectomy at age 18 and a loop cysto- 
jejunostomy for a type I cyst at the age of 40. Five years 
after the latter operation she presented at the Lahey Clinic 
with complaints of pain, chills, and fever. Her serum bil- 
irubin, alkaline phosphatase, and aspartate transaminase 
levels were within the normal ranges. A Roux-en-Y cysto- 
jejunostomy with removal of stones was performed at this 
time. Her symptoms persisted and, for that reason, at age 
48 she had partial cyst resection with Roux-en-Y cystoje- 
junostomy. Pathologic examination of the specimen dis- 
closed mural fibrosis and acute and chronic inflammation 
(Fig. 6). At age 61, she had upper abdominal pain and 
weight loss. Alkaline phosphatase and aspartate trans- 
aminase levels were elevated, but serum bilirubin level 
was within the normal range. Ultrasound examination 
and a liver scan showed a large filling defect in the liver. 
An adenocarcinoma consistent with biliary tract origin 
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was identified by liver biopsy. The patient died 1.5 months 
later of liver failure. Autopsy was not performed. 


Patient 4 


A 49-year-old woman had obstructive jaundice and 
upper abdominal pain. Her serum bilirubin level was 11 
mg/dL, alkaline phosphatase level was 25 U/L, and as- 
partate transaminase level was 98 U/mL. Ultrasound ex- 
amination showed a dilated common bile duct and in- 
trahepatic duct. A mass with calcification in the hilum of 





FIG. 4. Hilar mass corresponding to a type V cyst with adenocarcinoma 
(patient 2). 
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Fic. 5. Retrograde cholangiogram demonstrating a cyst of the right hepatic 
duct (type V) with a filling defect (patient 2). 


the liver was demonstrated by CT scan (Fig. 7). On ret- 
rograde cholangiography, a type I choledochal cyst was 
seen with a proximal filling defect suggestive of tumor, 
and percutaneous cholangiography showed complete ob- 
struction of the right hepatic duct close to the hilum. An 
unresectable adenocarcinoma was identified arising in a 
type I cyst. No stones were present. The patient was treated 
with segmental ductal dilatation and hepaticojejunos- 
tomy, and at pathologic examination, a mucin-producing, 
poorly differentiated adenocarcinoma was noted (Fig. 8). 
She died 5 months later. 


Patient 5 


A 54-year-old woman was referred with a chief com- 
plaint of upper abdominal pain for 1 year. The alkaline 
phosphatase level was elevated, and she was found to have 
a type I choledochal cyst with an adenocarcinoma arising 
in the posterior wall and involving the right hepatic duct. 
Liver metastasis was present but no calculi were present. 
The patient was treated with ductal dilatation and a loop 
cystojejunostomy. She died 6 months later. 
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Patient 6 


A 31-year-old woman previously had a cystojejunos- 
tomy at age 28 for a type I choledochal cyst and now had 
a 6-week history of abdominal pain and vomiting. A CT 
scan showed a mass in the porta hepatis. At laparotomy 
she was found to have a large mass involving the porta 
hepatis, the cystojejunostomy, and the duodenal and 
transverse colon. A gastrojejunostomy and a colostomy 
were done. At pathologic examination, the lesion was de- 
termined to be very poorly differentiated adenocarcinoma 
(Fig. 9). The patient died 1 month later. 

Based on our review of these cases, the main symptoms 
on presentation were pain in six patients and weight loss 
in four patients. Two patients had jaundice and one pa- 
tient had fever, findings that appeared to occur late in the 
course of the disease. Stones were present in three of the 
six patients. The median age on presentation with carci- 
noma in these patients was 52 years (31, 32, 49, 54, 61, 
and 64 years). All patients died within a few months (1, 
1.5, 4 [2 patients], 5, and 6 months) after the diagnosis 
was made. Four of the carcinomas arose in type I cysts, 
one in a type IV cyst, and one in a type V cyst. 

Of the 19 patients with cystic conditions of the biliary 
tract in whom pathologic findings were available for re- 
view (Table 1), all showed marked inflammatory changes 
and mural fibrosis. In 17 patients, a cyst lining composed 
predominantly of a simple columnar epithelium was 
demonstrated. One third of the patients had proliferative 
changes of the epithelial lining taking the form of cellular 
crowding, poor orientation, and often nuclear changes 
associated with dysplasia. A carcinoma developed in two 
of these patients with proliferative changes. Four patients 
exhibited mucosal ulcerations, and focal goblet cell meta- 
plasia was prominent in four cases (Fig. 10). 

In two of the six cases reported here, the tumor oblit- 
erated any histologic evidence of pre-existing cyst. Two 
patients had mucinous cancers and two patients had ad- 
enocarcinomas resembling the usual ductal carcinoma of 
typical biliary tract origin. One patient had an undiffer- 
entiated giant cell adenocarcinoma with some features of 
squamous carcinoma, and another patient had a very 
poorly differentiated adenocarcinoma requiring special 
immunohistochemical techniques to be characterized. 

Four of the six carcinomas were conventional adeno- 
carcinomas with either a ductal or mucinous histopatho- 
logic pattern. However, two patients had distinctly un- 
usual histologic characteristics. Patient 1 showed pleo- 
morphic giant cells with squamous features. This form of 
undifferentiated carcinoma has been well described in the 
pancreas* and to some extent in the gallbladder? and 
probably represents an extreme dedifferentiation of ductal 
tumor or metaplastic ductal tumor. Patient 6 had a poorly 
differentiated infiltrating tumor that did not stain for mu- 
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FIG. 6. The “uncompli- 
cated” choledochal cysts 
found in the majority of 
the cases examined had 
simple columnar lining 
(arrow) overlying a dense 
fibrous submucosa. Some 
showed focal ulceration, 
and all of the nonneo- 
plastic cysts displayed 
some evidence of chronic 
inflammation. (Patient 3, 
hematoxylin and eosin 
stain, original magnifica- 
tion X40.) 


cin. Immunohistochemical staining showed positivity for 
keratin and epithelial membrane antigen, and ultrastruc- 
tural studies lent additional support to epithelial change 
in the form of tight junctions and a suggestion of a glan- 
dular arrangement. 


Discussion 


In 1944, Irwin and Morison reported on a carcinoma 
arising in a congenital cyst of the common bile duct. Since 
then, a 2.5-28% incidence of carcinoma in patients with 
bile duct cysts has been reported,’~'° which is higher than 
that of biliary carcinoma in the general population. In a 
review of the world literature, Voyles et al.'! in 1983 re- 
ported a total of 67 carcinomas arising in cystic conditions 
of the bile duct. Their analysis identified a relationship 
between incidence of carcinoma and the age of initial 
appearance of symptoms of a choledochal cyst. Children 
in whom symptoms appeared before 10 years of age had 
a minimum risk (0.7%) of a carcinoma developing, pa- 
tients with those symptoms in the second decade of life 
had a risk of 6.8%, and those whose symptoms appeared 
after the age of 20 years had a risk of 14.3%. Although 
75% of cysts of the biliary tract present in infants and 
children and only 25% present in adults, 76% of carci- 
nomas have occurred in patients diagnosed as having cys- 
tic disease after reaching adulthood. Our incidence of car- 
cinomas (metachronous and synchronous) in patients 
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operated on for cystic conditions of the biliary tract is 
20%, which is probably explained by the initial presen- 
tation in adulthood of most of our patients and by the 
referral nature of our practice. 

Voyles et al.!' identified only one patient with carci- 
noma diagnosed under the age of 20 years. Of 67 patients, 





FIG. 7. Hilar mass with calcification corresponding to a carcinoma arising 
in a type I cyst (patient 4). 
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Fic. 8. The tumor con- 
sisted of clusters of signet- 
ring cells lying within 
pools of mucinous extra- 
cellular material. This 
histologic finding is 
somewhat less common 
in biliary adenocarcino- 
mas. (Patient 4, hema- 
toxylin and eosin stain, 
original magnification 
x400.) 


24 had carcinoma diagnosed at the initial operation, and within 2 years previously without the carcinoma being 


carcinoma was discovered within 2 years after operation found. 


in 15 patients. Of the 41 patients in whom the malignancy Predisposing factors that have been postulated in the 
was detected at reoperation or autopsy, 22 patients (54%) development of carcinoma in these patients include in- 
had undergone a primary operation of the biliary tract fection, chronic inflammation with development of 
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Fic. 9. This tumor 
showed minimal differ- 
entiation. On light mi- 
croscopy, sheets of undif- 
ferentiated, monotonous 
tumor cells were seen 
without the presence of 
glandular arrangement or 
any suggestion of mucin 
production. A panel of 
immunohistochemical 
reagents confirmed the 
epithelial origin of the tu- 
mor, and the examina- 
tion by electron micros- 
copy showed abortive lu- 
men formation suggestive 
of adenocarcinoma. (Pa- 
tient 6, hematoxylin and 
eosin stain, original mag- 
nification X100.) 
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metaplasia, and the carcinogenic effect of chronic expo- 
sure to bile and bile products with the development of 
mutagens in bile and calculi.*'*!3 A high mutagenic ac- 
tivity has been found in stones extracted from patients 
with cystic conditions of the biliary tract,!? which has not 
been present in gallstones of patients without cystic biliary 
disease. A possible explanation for this is that the meta- 
bolic activity of bacteria in the biliary tract may activate 
potential carcinogens previously detoxified by the liver. 
The reflux of pancreatic juice to the cyst could contribute 
to the chronic inflammatory changes of the biliary epi- 
thelium.'*!° 

The most common symptoms on presentation are pain, 
weight loss, jaundice, and fever. It is not uncommon for 
the diagnosis of carcinoma to be missed at the time of the 
primary procedure for a cystic condition of the bile duct."! 
Persistent or recurrent symptoms after operation for a 
bile duct cyst in the presence of a patent anastomosis 
should suggest the possibility of a carcinoma. 

The prognosis of these lesions is dismal. Only 5% of 
patients survive 2 years after the diagnosis of carcinoma, !” 
and most patients die within a few months. No evidence 
exists that surgery prolongs survival in these patients. Ex- 
cision has been proposed!®'® for benign cystic conditions 
of the bile ducts, both to achieve a lower recurrence rate 
of symptoms and cholangitis and also to prevent the de- 
velopment of carcinoma. In one report,!? 74% of carci- 
nomas in patients with a dilated common bile duct oc- 
curred in an extrahepatic cystic dilatation. Nonetheless, 
such a tumor may arise in any location of the biliary tract, 


Fic. 10. The cyst lining 
in four patients showed 
the presence of goblet cell 
metaplasia. As the native 
lining of the biliary tract 
does not contain an 
abundance of this type of 
epithelium, it may rep- 
resent the source of mu- 
cinous-type adenocarci- 
nomas. 
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TABLE 1. Pathologic Findings in 19 Specimens 
of Benign Choledochal Cysts 


N 
Mural fibrosis and inflammation 19 
Simple columnar epithelium 17 
Proliferative changes of epithelium* Tt 
Mural ulceration 4 
Goblet cell metaplasia 4 


* Cellular crowding, poor orientation, nuclear changes associated with 
dysplasia, hyperchromatosis, irregularities of contour. 
+ Metachronous carcinomas developed in two patients. 


and excision only decreases the likelihood of malignancy 
developing without fully protecting against it.!° In patient 
1 who had type IV disease, a metachronous tumor oc- 
curred at a proximal location in the biliary tract 3 years 
after excision of a choledochal cyst. 

Although 80% of carcinomas arise in patients with type 
I cysts, they have also been described in patients with 
conditions of types II, III, IV, and V.”!°?° The average 
age at presentation of patients with carcinoma arising in 
bile duct cysts is 34 years, and 70% of patients are women. 

Our review of the specimens of 19 patients revealed 
proliferative changes of the epithelium in seven patients, 
and in two of these patients, a carcinoma later developed. 
Four of the cysts examined showed goblet cell metaplasia. 
Two patients with carcinoma had mucinous adenocar- 
cinomas, which suggests the possibility that these carci- 
nomas may have arisen from foci of focal goblet cell 
metaplasia. 
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Conclusion 


We present six cases of carcinoma, three synchronous 
lesions and three metachronous lesions, arising in cystic 
conditions of the biliary tract. The six patients represent 
20% of all patients treated at Lahey Clinic for cystic con- 
ditions of the bile duct in the study period. We believe 
that excision of benign cystic conditions of the biliary 
tract when technically feasible achieves better long-term 
results with regard to cholangitis and jaundice and de- 
creases the likelihood of carcinoma. However, this does 
not fully protect against development of carcinoma as 
this occurred in one of our patients. The histopathologic 
analysis of 19 specimens from patients with cystic con- 
ditions of the bile ducts during the 20-year study period 
showed proliferative changes of the epithelium in seven 
patients, and in two of these patients, a metachronous 
carcinoma developed. 
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Esophagogastrectomy for Benign 


Esophageal Stricture 


Fate of the Esophagogastric Anastomosis 





EDWARD M. BENDER, M.D. and PHILIP R. WALBAUM, F.R.C.S.(Ed) 





Eighty-nine patients who had resection of benign esophageal 


stricture with esophagogastrostomy were reviewed through 
medical records and by mailed questionnaire. The 30-day mor- 
tality rate was 8.9%. Seventy-six patients were available for fol- 
low-up for an average of 66.4 months (Group 1). Forty-three of 
these patients were followed up for longer than 5 years (Group 
2). The incidence of postoperative heartburn in Groups 1 and 2 
was 7.9% and 7.0%, respectively. The incidence of postoperative 
dysphagia in Groups 1 and 2 was 39.4% and 30.2%, respectively, 
with most episodes occurring within 2 years of operation. The 
vast majority of these patients required multiple esophageal di- 
latations over a long time. The high rate of restricture precludes 
support for the routine use of an esophagogastric anastomosis 
after resection of benign esophageal stricture. 


ENIGN REFLUX STRICTURE of the esophagus is a 
B common disease. It may occur at any age, but 
frequently affects the elderly, who are more likely 
than younger groups to suffer from cardiac, respiratory, 
and other diseases that make major surgery hazardous. 
Ulcerative esophagitis is the precursor to stricture and, at 
least in theory, the development of stricture can be pre- 
vented by effective antireflux therapy.’ The history of re- 
flux symptoms preceding the onset of dysphagia is often 
a long one, but in the elderly a stricture may develop after 
only a short history of reflux. This indicates perhaps that 
disordered motility of the elderly esophagus (presby- 
esophagus) in the presence of incompetence of the lower 
esophageal high pressure zone can lead rapidly to ulcer- 
ative esophagitis and stricture. 

Once a stricture has formed, medical treatment by itself 
has little to offer in the relief of dysphagia. Dilatation 
relieves dysphagia for a variable time, but also facilitates 
reflux, and a failure rate of at least 10% has been reported.” 


Reprint requests and correspondence: Edward M. Bender, M.D., De- 
partment of Surgery, Box 152, The University of Chicago, 5841 S. Mary- 
land Avenue, Chicago, IL 60637. 

Submitted for publication: November 24, 1986. 
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From the Thoracic Surgical Unit, City Hospital, 
Edinburgh, Scotland 


The risk of perforation is ever present, and in our expe- 
rience a high proportion of strictures become increasingly 
difficult (and therefore dangerous) to dilate. Operative 
treatment is therefore often indicated, although the risk 
of surgery in the elderly with multisystem disease may be 
too great, and one is driven to adopt the less effective 
course of repeated dilatation. 

Conservative surgery, namely an antireflux proce- 
dure,*° is applicable when the stricture can be adequately 


- dilated. Where there is significant shortening of the 


esophagus, the Collis gastroplasty combined with fun- 
doplication® is more likely to give a satisfactory result. 
This operation has gained popularity in recent years, but 
only long-term follow-up will establish its efficacy. 

Resection should be reserved for those patients whose 
strictures cannot be adequately dilated or where simpler 
procedures have failed. The options for restoring conti- 
nuity after resection are esophagogastrostomy,’ colon in- 
terposition,® or jejunal interposition.” ® The first option 
has the advantage of simplicity but the disadvantage of 
facilitating reflux and thus increasing the risk of recurrent 
ulcerative esophagitis and stricture. The second and third 
options have a higher operative risk and have their own 
potential complications, including ischemic stricture of 
the bowel and the problems that may be associated with 
a redundant loop of jejunum or colon in the thorax. Al- 
though esophagogastrostomy is the least time consuming 
and technically the least demanding option, the long-term 
fate of this anastomosis has been defined for only a small 
group of patients over a short time.® We therefore present 
our experience with long-term follow-up of patients who 
have had resection of benign esophageal stricture and 
esophagogastrostomy. 
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TABLE Í. 

Preoperative Symptoms No. of Patients (%) 
Dysphagia 78 (87.6) 
Heartburn 34 (39.3) 
Reflux 29 (32.6) 
Weight loss 29 (32.6) 
Vomiting 11 (12.3) 
Abdominal pain 7 (7.8) 
Hematemesis 3 (3.3) 
Chronic aspiration 1 (1.1) 
Nausea 1 (1.1) 
Anorexia 1 (1.1) 
Melena I (1.1) 

Materials and Methods 


Data Collection 


The medical records of patients with benign esophageal 
strictures were reviewed. All patients who, between June 
1968 and October 1984, had esophagogastrectomy with 
an esophagogastric anastomosis were included. Follow- 
, up information was obtained through records of outpa- 
tient department visits and by a mailed questionnaire re- 
quiring responses about the presence of symptoms of dys- 
phagia. Patients were asked whether they could eat solid 
foods or liquid foods only. If patients had dysphagia for 
solid foods and required esophageal dilatation, they were 
classified as having severe dysphagia. If patients could eat 
solids but had the occasional’ sensation of food sticking 
in the esophagus and did not require dilatation, they were 
classified as having mild dysphagia. Additionally, patients 
were asked if they had heartburn or reflux symptoms. — 


The Operation 


Through a left thoracoabdominal incision with division 
of the costal margin, patients had resection of the 
esophagogastric junction including the strictured portion 
of the esophagus. An esophagogastrostomy was performed 
using either a one- or two-layered anastomosis. The py- 
lorus was forcibly dilated. Resected specimens were ex- 
amined histologically to ensure the absence of malignancy 
and to determine the presence of columnar esophageal 
epithelium (Barrett’s esophagus). 


TABLE 2. 


Postoperative Complication No. of Patients (%) 


Pneumonia 10 (11.2) 
Deep venous thrombosis 6 (6.7) 
Wound infection 4 (4.5) 
Chylothorax . ~ 3 (3.3) 
Anastomotic leak 2 (2.2) 
Myocardial infarction 2 (2.2) 


1 (1.1) 
1 (1.1) 
1 (1.1) 


Congestive heart failure 
Severe cardiac arrhythmia 
Diarrhea 
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TABLE 3. Frequency of Postoperative Dilatations in Group I Patients 


No. of Dilatations No. of Patients 


I 6 
2 6 
3 5 
4 2 
5 4 
>5 7 
Analysis of Data 


Patients were placed into two groups to examine more 
closely those patients for whom long-term follow-up was 
available. Group 1 includes all patients for whom follow- 
up is available. Patients. were placed into Group 2 if follow- 
up was available for more than 5 years. 


Results 


A total of 89 patients had esophagogastrectomy and 
esophagogastric anastomosis for benign esophageal stric- 
ture. Forty-five patients (50.5%) were male. The mean 
age at the time of operation was 65.3 years (range: 26-84 
years). The mean duration of symptoms of dysphagia be- 
fore operation was 26.3 months (range: 3 weeks—240 
months). Dysphagia was the most common symptom 
(Table 1). During the symptomatic preoperative period, 
patients had an average of 1.9 esophageal dilatations 
(range: 0-9 dilatations). Only three patients had previous 
antireflux procedures. 

The 30-day in-hospital mortality rate after esophago- 
gastrectomy was 8.9% (8 deaths), the most common cause 
being postoperative pneumonia (5 deaths). Pneumonia 
was the most common complication after the procedure 
(Table 2). For those patients surviving the operation, the 
mean length of hospital stay was 18.6 days (range: 9-64 
days). l 

Follow-up was available for 76 patients (Group 1). Five 
patients were lost to follow-up early after dischárge from 
the hospital. The mean length of postoperative follow-up 
was 66.4 months (range: 6-172 months). One patient died 
6 months after operation of a gastric hemorrhage due to 
an overdose of warfarin prescribed for deep venous 
thrombosis. Forty-three patients (Group 2) were followed 
up for an average of 78.6 months (range: 65-172 months). 

Six patients in Group 1 (7.9%) and three patients in 
Group 2 (7.0%) complained of heartburn after operation. 
Thirty patients in Group 1 (39.4%) had dysphagia after 
operation. Twenty-six patients in Group 1 had severe 
dysphagia and had an average of 4.2 postoperative dila- 
tations per patient (range: 1-37 dilatations; Table- 3). 
Thirteen patients in Group 2 (30.2%) complained of 
symptoms of dysphagia after esophagogastrectomy. 
Symptoms were severe in 12 patients, and they required 
an average of 6.5 esophageal dilatations per patient (Table 
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TABLE 4. Frequency of Postoperative Dilatations in Group 2 Patients 


No. of Dilatations No. of Patients 
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4). The majority of patients requiring dilatation did so 
within 1 year of resection (Table 5). Table 6 shows the 
detailed data available for patients in Group 2 who had 
multiple esophageal dilatations. These nine patients re- 
quired repeated dilatation over an average of almost 5 
years. 

When resected specimens were examined histologically, 
none were found to contain carcinoma, but 24 were clas- 
sified as having Barrett’s epithelium. Adenocarcinoma of 
the esophagus eventually developed 81 and 101 months 
after operation in two patients with columnar lined 
esophagus. 


Discussion 


Peptic esophageal stricture arises from chronic injury 
to the esophageal lining due to reflux of gastric contents. 
As such, most strictures should be preventable by elimi- 
nating gastroesophageal reflux using either medical! or 
surgical?’ means. Once a stricture has formed, patients 
may be treated by repeated esophageal dilatation plus 
medical management or by dilatation combined with an 
antireflux procedure. Mercer and Hill’! have recently 
shown that treatment by dilatation and early operative 
correction of gastroesophageal reflux provide better long- 
term relief of dysphagia compared with other modes of 
therapy. In certain groups of patients, resection may be 
necessary to adequately treat dysphagia due to esophageal 
stricture. This includes patients who have nondilatable or 
only partially dilatable strictures, and patients who, in 
spite of the full range of therapy for reflux, return with 
dysphagia requiring frequent esophageal dilatations. We 
have shown that even in the elderly, esophagogastrectomy 
can be performed with a mortality rate less than 10%. 
Mortality is due mostly to postoperative pulmonary com- 
plications, and in our experience, aspiration plays a major 
role in the development of these complications. We have 
found that the risk of pulmonary aspiration can be min- 
imized by nasogastric drainage until the return of gas- 
trointestinal motility and by maintaining patients in an 
upright position well into the postoperative hospitaliza- 
tion. 

When resection of an esophageal stricture is contem- 
plated, one is faced with the controversy surrounding the 
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TABLE 5. Time Interval between Operation and First Postoperative 
Esophageal Dilatation 


Time Interval No. of Patients 


— 
— A bo 


0-1 year 
1--2 years 
2-3 years 
>3 years 


best method of restoring esophagogastric continuity. Bel- 
sey® has described the use of a segment of colon to bridge 
the gap between stomach and esophagus. Only 17% of his 
patients exhibited “mild symptoms,” and no patients fol- 
lowed for up to 6 years had recurrent stenosis. Keenan et 
al.'* found that 12 of 16 patients followed 5 years after 
colon interposition had no dysphagia, and the remainder 
had mild to moderate dysphagia. 

Jejunal interposition has been described as a means of 
providing esophagogastric continuity with good early re- 
sults.’ A small number of patients have been described 
for whom 5-year follow-up is available.'? Postoperative 
dysphagia developed in only one of eight patients. 

We report 89 patients who had continuity established 
by a direct esophagogastric anastomosis. Anastomotic leak 
was rare, occurring in only two patients and resulting in 
one postoperative death. Recurrent dysphagia eventually 
developed in almost 40% of our patients. In the majority 
of cases (88.3%), symptoms were severe enough to warrant 
esophageal dilatation. When postoperative stricture de- 
veloped, repeated dilatations were usually required over 
a long time. Only six of the 26 patients had prolonged 
relief from dysphagia after one esophageal dilatation. A 
nondilatable stricture eventually developed in one patient 
that required revision with jejunal interposition. The ma- 
jority of strictures following esophagogastrostomy occur 
within | year of operation, with only one patient com- 


TABLE 6. Group 2 Patients who had Multiple Postoperative 
Esophageal Dilatations 


Interval between 


First and Last 
Dilatations 
Patient No. of Dilatations (Months) 
1 37 152 
es 3 4 
3 [2 75 
4 4 36 
5 4 60 
6 2 53 
7 2 107 
8 5 l 
9 2 2 


* Patient required jejunal interposition for nondilatable postoperative 
stricture. 
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plaining of new onset of dysphagia more than 3 years 
after operation. 

Resection of the esophagogastric junction removes the 
lower esophageal high pressure zone and thereby allows 
continued reflux; this is almost certainly the cause of re- 
current postoperative stricture formation. Although gastric 
acid secretion has been lessened by the truncal vagotomy 
performed during esophageal resection, this does not result 
in total achlorhydria.'? Additionally, the likelihood of bile 
reflux 1s increased after pyloric stretch performed in con- 
junction with resection. The combination of acid plus 
bile enhances the corrosive effects on the squamous 
esophageal epithelium. ' 

Adenocarcinoma of the esophagus following resection 
of benign stricture eventually developed in two of our 
patients. Both patients were found to have columnar ep- 
ithelium in resected esophageal specimens. Various 
authors!” have cited an increased risk of malignant de- 
generation in Barrett’s esophagus. Skinner et al.’ reported 
a prevalence of cancer of 46% in severely dysplastic co- 
lumnar esophageal epithelium. Patients with Barrett’s 
esophagus who have resection for benign stricture should 
therefore have either the entire columnar lined esophagus 
removed at the time of stricture resection, or, at least, be 
followed closely for the early development of carcinoma 
by screening techniques, such as esophageal brush 
cytology.'® 

In summary, resection of recalcitrant esophageal stric- 
ture is a viable therapeutic option. with acceptable mor- 
bidity and mortality rates. Our experience, however, can- 
not support the routine use of a direct esophagogastric 
anastomosis in these patients. Although the operative 
technique is simpler than using a jejunal or colonic con- 
duit, the high incidence of postoperative stricture after 
esophagogastrostomy outweighs the ease and rapidity of 
this procedure. 
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The Treatment of Acute Cholangitis 


Percutaneous Transhepatic Biliary Drainage Before Definitive Therapy 





MARK E. PESSA, M.D., IRVIN F. HAWKINS, M.D., and STEPHEN B. VOGEL, M.D. 


Forty-two patients with acute cholangitis, as evidenced by fever 
(95%), jaundice (86%), and right upper quadrant pain (67%), 
were treated with fluid and electrolyte resuscitation, broad spec- 
trum antibiotic coverage, and initial percutaneous transhepatic 
biliary drainage (PTD). Despite a 17% incidence of nondilated 
ductal systems, drainage was established in all patients using a 
22-gauge “skinny” needle and “accordion” catheter. No attempt 
was made at definitive cholangiogram; only 1-2 mL of contrast 
were injected to confirm placement of the catheter. Sepsis began 
to resolve in all patients within 24 hours of PTD, after which 
definitive cholangiogram was performed. PTD was accompanied 
by a 7% (3/42) complication rate, none of which contributed to 
subsequent morbidity and mortality. Two patients in severe septic 
shock had PTD but died within 8 hours of admission, constituting 
a 5% mortality rate. Definitive therapy after resolution of sepsis 
included: surgical (16 patients), internal/external drainage (14 
patients), balloon dilatation (10 patients), mono-octanoin infusion 
(1 patient), and ampullary dilatation (1 patient). The surgical 
morbidity rate was 18%. There was no mortality. PTD is effective 
in providing decompression as initia] therapy for acute cholangitis 
with minimal morbidity. Accurate diagnosis provided by the de- 
finitive cholangiogram obviates the need for multiple surgical 
procedures. PTD provides a portal to the biliary tract for alter- 
native procedures (i.e. internal/external drainage, balloon di- 
latation), especially in patients with medical contraindications 


to surgery. 
A ical spectrum, but the mainstay of treatment 

continues to be decompression of the obstructed 
biliary duct. Emergent surgical decompression in these 
patients, who frequently present with gram-negative sepsis 
and multisystem organ failure, is known to carry a mor- 
tality rate of up to 40%.'* This is an improvement over 
medical management, which may be associated with a 
100% mortality rate. A major disadvantage of immediate 
surgical decompression is the subsequent necessity of re- 


CUTE CHOLANGITIS may present with a wide clin- 
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operation in about 33% of patients because necessary 
diagnostic information is not present at the initial 
laparotomy. 

Percutaneous transhepatic drainage (PTD), although 
controversial in the routine preoperative management of 
biliary obstruction without cholangitis, ™!! is effective at 
relieving biliary obstruction and is essential to methods 
of nonoperative therapy such as balloon dilatation, and 
internal and external drainage. 

We have developed a treatment protocol for managing 
patients with acute cholangitis using early PTD. Although 
retrospective in nature, we believe this protocol offers dis- 
tinct advantages over early surgical decompression in pa- 
tients with acute cholangitis. This review evaluates our 
results with early PTD in the treatment of acute cholan- 
gitis. 


Patients and Methods 


From September 1980 to September 1985, 42 patients 
presented to the University of Florida with acute chol- 
angitis. There were 35 men and 7 women with a mean 
age of 60 years (range: 21-84 years). Eighteen patients 
(40%) had a history of previous biliary tract surgery. 

Most patients were jaundiced (86%). The most common 
finding was fever greater than 38 C in 95%. Right upper 
quadrant (RUQ) pain was present in 67%. Twelve patients 
(29%) presented in septic shock as evidenced by subse- 
quent positive blood cultures and/or hypotension. Six pa- 
tients (14%) had changes in mental status and displayed 
the fuli Reynolds pentad. Fifty-four per cent had Charcot’s 
triad (fever, RUQ pain, jaundice). 

After fluid and electrolyte resuscitation and broad 
spectrum antibiotic coverage, patients were transported 
to the radiology suite where an abdominal ultrasound and 
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Fic. 1. Placement of an ac- 
cordion catheter using the 
Hawkins needle guide. The 
“skinny needle” serves as the 
guide and the accordion 
catheter prevents dislodg- 
ment in the biliary tree. 


MONOFILAMENT RETRACTED TO FORM T-CONFIGURATION 


PTD were performed. A 22-gauge “needle guide” permits 
multiple passes into the biliary tree, and the long (45-cm) 
22-gauge “skinny needle” itself serves as a guide wire for 
the single step placement of a self-retaining accordion 
catheter (Figs. 1 and 2).'*-'* The accordion catheter con- 
forms to the shape of the bile duct and was responsible 
for no episodes of catheter dislodgement. Only 1-2 mL 
of contrast were injected to confirm placement. No at- 
tempt was made at diagnostic cholangiogram initially. 
Antibiotic coverage was continued, and a definitive chol- 
angiogram was performed when signs of sepsis had re- 





Fic. 2. X-ray of the accordion catheter in a “T” configuration with a 
mL of contrast material injected to confirm adequate placement. 


solved and liver function tests had decreased. Bile cultures 
obtained at PTD refined antibiotic therapy that was con- 
tinued until subsequent tests and definitive therapy were 
performed. 


Results 


Sepsis began to resolve in 40 of 42 patients within 24 
hours of PTD. Two patients, ages 81 and 83, presented 
in septic shock, and had PTD after fluid resuscitation and 
antibiotics but died within 8 hours of admission. Com- 
plications were noted in three patients (7%) following 
PTD. An internal bile leak that was not noticed until 
surgical.exploration 3 days later did not contribute to 
subsequent morbidity. Pancreatitis caused by blockage of 
the pancreatic duct with the catheter was relieved by re- 
positioning. An ascitic leak was controlled by external 
sutures. There were no episodes of hemorrhage, dislodge- 
ment, or recurrent sepsis. 

Elevated laboratory values including white blood cell 
count and liver function tests decreased significantly 3 
days after PTD (Table 1). Ultrasonographic abnormalities 
are noted in Table 2, and despite the presence of nondi- 
lated ducts in 17% of patients, PTD was successful in all 
patients. 

At the time of PTD, thick, purulent bile consistent with 
the term suppurative'* was present in 15 patients (36%). 
These patients had prompt defervescence and did not have 
a greater morbidity when compared with patients without 
purulent bile. Bacteriologic findings are shown in Table 
3, with the most common organisms being Klebsiella, 
Enterobacter, and Escherichia coli. Culture and sensitivity 
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TABLE 1. Laboratory Values in Acute Cholangitis 


Before and After PTD 
Mean Value 
% ee ee 
Abnormal DayQ Day 3 
Alkaline phosphatase >120 IU/L 98 860 370 
Bilirubin, total >1.2 mg/dL 93 12.4 T9 
SGOT >40 IU/L 86 130 74 
SGPT >45 IU/L 85 201 92 
WBC 86 15.5 12,2 


data revealed that a combination of ampicillin and ami- 
noglycoside would cover all organisms present in any pa- 
tient. 

Patients were continued on antibiotics while definitive 
cholangiogram was obtained. When necessary, other tests 
(CT scan) were performed during this diagnostic period. 
The etiology of cholangitis was then apparent in all pa- 


- tients and is summarized in Table 4. 


Definitive treatment included surgical treatment in 16 
patients (Table 5). There were three complications (18%): 
a pulmonary embolus, wound infection, and fever of un- 
known cause. There was no mortality. Surgery was per- 
formed an average of 5 days (range: 2-13 days) after PTD. 


The mean hospital stay after surgery was 11 days. Two | 


` patients who were poor medical risks with choledocho- 


A 


lithiasis were successfully treated by mono-octanoin in- 
fusion and ampullary dilatation. These patients left the 
hospital without further biliary tract sequelae. 

Ten patients with biliary stricture (7 previous biliary- 
enteric bypass, 3 common duct) were treated with balloon 
dilatation using a 6-mm or 8-mm Obert balloon catheter 
angioplasty system. Two patients required two dilatations 
during the admission, and all patients were discharged 
without signs of recurrent sepsis. 

When unresectable cancer was diagnosed by PTD and 
other tests,!? patients were treated with external or internal 
drainage. Two patients with sclerosing cholangitis left the 


hospital with external drainage catheters, and these were 


eventually removed. 

The mortality rate of the series was 5% (2 of 42 patients). 
Both patients who presented moribund in septic shock 
had PTD but died within 8 hours of admission. 


TABLE 2. Ultrasound Findings 


N % 

_ Dilated ductal system 35 83 
Enlarged gallbladder 9 19 
Cholelithiasis 8 19 
Choledocholithiasis 5 12 
Normal intrahepatic ducts 7 17 
Pancreatic mass 4 10 
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TABLE 3. Bacteriology of Acute Cholangitis 


No. of Patients 


Klebsiella 18 
Enterobacter 14 
E. Coli 12 
Pseudomonas 7 
Enterococci 2 
Serratia 2 
Citrobacter 2 
Proteus 2 
Hafnia I 
i Discussion 


Acute cholangitis may present with a wide range of 
clinical severity, and in some cases, antibiotic treatment 
may control sepsis and allow elective operation.? Unfor- 
tunately, it is not usually possible to predict who will re- 
spond to medical management, and delay in surgical 
drainage increases mortality in patients reġuiring drainage. 
In most series, emergency operation is associated with the 
highest mortality,!* and the major cause of mortality is 
continuing sepsis. 

Factors contributing to the high surgical mortality in 
this setting include the presence of sepsis, poor general 
condition of the patient, and diminished liver function. 
Frequently, inflammation around the gallbladder may 
prevent dissection in this area and accurate identification 
of structures necessary to allow surgical drainage. Because 
the diagnosis in many cases is unknown before operation, 
and may continue to be unknown after drainage, subse- 
quent reoperation may be necessary in 33% of patients. ! 

In this setting, PTD seems to be the ideal therapy in 
the initial management of cholangitis. In routine man- 
agement of obstructive jaundice, PTD has not been found 
to provide much advantage compared with surgery alone. 
It does, however, allow efficient drainage of the biliary 
tree, as in our study where sepsis began to resolve within 
24 hours in all patients. Presence of gross pus in the ductal 


TABLE 4. Etiology of Cholangitis 
No. of Patients 


Choledocholithiasis 12 


Carcinoma 
Pancreatic 
Bile duct 
Metastatic 


— 
re 


Biliary stricture 
Biliary bypass 
Common bile duct 


Sclerosing cholangitis 


ae NV OS 


Hepatoma 
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TABLE 5. Definitive Treatment of Acute Cholangitis 


No. of Patients 


Surgical 
Cholecystectomy and common duct exploration 10 
Biliary drainage 5 
Whipple procedure l 
Internal/external drainage 14 
Baloon dilatation 10 
Mono-octanoin infusion I 
Ampullary dilatation 1 


system did not prevent drainage in any patient. This find- 
ing (suppurative cholangitis) was not associated with in- 
creased morbidity. 

Disadvantages of PTD have included a reported pro- 
cedural complication rate of 20-30%." Newer techniques 
using finer catheters combined with increasing experience 
with the technique have led to decreasing complication 
rates of 6-10%,'* as well as the ability to intubate non- 
dilated ductal systems. 

The sepsis rate associated with PTD has been reported 
to be as high as 60%, but by injecting only | mL of dye 
to confirm placement, sepsis can be prevented in most 
patients. After at least 24 hours, the definitive cholangio- 
gram is performed. During this period, other tests, such 
as CT scan, may be obtained to solidify the preoperative 
diagnosis. In all 16 patients who had operative treatment, 
the diagnosis had been made before operation. Knowledge 
of the disease process should reduce the high reoperation 
rate associated with acute cholangitis. 

Although PTD leads to improvement in liver function 
tests, white blood cell count, and renal function, these 
values do not completely return to normal in patients 
with nonseptic obstructive jaundice, even after 3 weeks. 
Drainage for 3 days has led to significant improvement 
in patients with cholangitis’? as it did in our study. Surgical 
treatment occurred a mean of 5 days after PTD, and 
whether improvement in these variables favorably affected 
operative outcome is unknown. 

Patients who prove to be poor medical risks or to have 
advanced disease during the diagnostic period may be 
managed without surgical intervention. Several methods 
for nonoperative stone removal were effective in this study 
and allowed poor medical risk patients to leave the hos- 
pital. Similarly, patients with advanced carcinoma were 
managed with internal/external drainage. We have pre- 
viously used balloon dilatation effectively in the treatment 
of biliary strictures in high-risk patients, '° and ten patients 
in this study had this therapy without complication. 

Antibiotic coverage should begin immediately and 
continue throughout the diagnostic period as well as before 
operation. We did not notice any septic relapses by using 
this coverage. A combination of ampicillin and an ami- 
noglycoside covered the bacteriologic profile of every pa- 
tient in our study. 
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In general, patients with biliary sepsis respond favorably 
to a combination of antibiotic therapy and percutaneous 
drainage before consideration of further surgical therapy. 
In this regard, we have recently reported the favorable 
results of percutaneous transhepatic cholecystostomy in 
a high-risk group of patients with acute cholecystitis.” 


Summary 


PTD allows rapid and efficient control of sepsis in pa- 
tients with acute cholangitis with minimal morbidity. 
Control of sepsis allows for a diagnostic window where 
diagnoses can be made and operative or nonoperative 
therapy planned. The use of a small volume of contrast 
and “skinny needle” decreases the complication rate dur- 
ing original PTD placement. In view of the minimal mor- 
bidity of this procedure, percutaneous drainage of the bile 
duct in patients with acute cholangitis is now our standard 
initial treatment before definitive therapy. 
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Cystic Tumors Mistaken for Pancreatic Pseudocysts 





A small fraction of pancreatic cysts are neoplastic rather than 
inflammatory in origin. Failure to recognize the true nature of a 
neoplastic cyst will lead to an incorrect treatment strategy. This 
is a report of eight patients whose cystic neoplasms were mis- 
diagnosed and maltreated. Five of the eight tumors proved to be 
malignant. Five were drained by anastomosis to a viscus and one 
by aspiration; drainage was recommended for the other two. 
Treatment by drainage led to complications (persistent painful 
gastric ulcer, infection in the cysts), growth of new cysts, no 
cures, but missed opportunities to cure cancer. Three patients 
with no metastases at first operation had metastatic spread to 
the liver, omentum, or lungs at reoperation. In three of the five 
cases initially treated by cystenterostomy (including one cancer), 
subsequent resection was possible and probably curative. One 
cystadenocarcinoma was watched for 3 years before apparently 
curative resection. Guidelines based on serum and cyst amylase 
levels, morphologic appearance, angiography, pancreatography, 
and biopsy are given for the purpose of differentiating inflam- 
matory cysts from neoplastic cysts of the pancreas. Confusion 
of these entities should not occur, but errors can often be cor- 
rected. 


HE MAJORITY OF CYSTIC LESIONS of the pancreas 
are pseudocysts, which are collections of pan- 
creatic secretions surrounded by a fibrous wall 

having no epithelial lining. Pseudocysts are of inflam- 
matory or traumatic origin, and occasionally will resolve 
spontaneously.!* Excision is not commonly feasible, ex- 
cept for small pseudocysts located distally in the tail of 
the gland?’ and most are.treated by drainage, either in- 
ternally into the gastrointestinal tract or externally. 

Fifteen per cent of pancreatic cysts are neoplastic,° be- 
nign, or malignant. These cysts always have an epithelial 
lining and never resorb spontaneously. Neoplastic cysts 
must be excised. Drainage is inappropriate, inadequate, 
and injurious. ! ! 

We report a series of patients with cystadenomas and 
cystadenocarcinomas in whom a misdiagnosis of pseu- 
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docyst initially led to improper treatment. These cases 
illustrate the complications consequent to avoidable er- 
rors, and also show that subsequent salvage often remains 
possible even years later. 


Materials and Methods 


The hospital records of the patients treated by the senior 
author at the Massachusetts General Hospital (MGH) 
from July 1, 1977 to June 30, 1986, were reviewed. During 
this period a total of 13 patients with pancreatic cystic 
neoplasms and 35 patients with pseudocysts were treated. 
Eight cases of cystic neoplasm mistaken for pseudocyst 
were discovered among these. The latter group comprises 
the basis for this study. 


Case Reports 
Case I 


A 61-year-old female discovered her own painless abdominal mass. 
She had a 10-pound weight loss, but denied any history of excessive 
alcohol, trauma, or pancreatitis. Examination showed a mobile, non- 
tender mass in the epigastrium. Computed axial tomography (CAT) scan 
showed an 8-cm cystic lesion in the head of the pancreas, which was 
believed to be a pseudocyst (Fig. !). During the following 4 months the 
cyst was watched for resolution; however, it increased in size. Her phy- 
sician then recommended internal drainage of the cyst, at which time 
the patient referred herself to the MGH for a second opinion. 

The serum amylase was normal. Endoscopic retrograde cholangio- 
pancreatography (ERCP) showed no communication between the cyst 
and a bowed but otherwise normal pancreatic duct. Angiography sug- 
gested tumor vessels in the region of the cyst. At laparotomy the pancreas 
was normal except for a 9-cm thin-walled cyst in the head of the gland. 
A presumptive diagnosis of cystic neoplasm was made, and a pylorus- 
preserving pancreaticoduodenectomy was performed. Examination of 
the specimen showed multiple small loculations containing brown serous 
fluid. On microscopy there was a cuboidal epithelial lining of the cysts, 
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Fic. 1. CT scan showing a large cystadenoma in the head of the pancreas 
(case 1). There is no associated mass seen, but the internal wall is slightly 
irregular (arrows). 


consistent with serous cystadenoma. The patient is asymptomatic 9 
months later. 


Case 2 


A 39-year-old woman was found on routine chest x-ray to have a 10- 
cm ring-shaped calcification in the left upper abdomen (Fig. 2). She had 
no associated symptoms. There was no history of trauma or other causes 
of pancreatitis. Ultrasound examination showed a large cyst in the tail 
of the pancreas. It was assumed to be an old calcified pseudocyst, and 
intervention was not advised because she felt well and was assumed to 
be at no risk. 

Three years later she still felt well but worried about the cyst. CT scan 
showed no change in size and no associated pancreatic mass (Fig. 3). 
The serum amylase level was normal. ERCP showed a normal pancreatic 
duct without communication to the cyst. 

At laparotomy there was, in addition to the cyst, a solid mass in the 
body and tail of the pancreas. A distal subtotal pancreatectomy was 
performed. Pathologic examination showed a low-grade cystadenocar- 
cinoma. She has been well for 4 months. 





Fic. 2. Plain film of the upper abdomen (case 2). A ring-shaped calci- 
fication (arrow) is visible in the left upper quadrant (cf. Fig. 3). 
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Case 3 


A 45-year-old woman was admitted to another hospital with a 5-year 
history of heartburn. There was no history of pancreatitis, abdominal 
trauma. or ethanol abuse. On examination, a mobile nontender mass 
was noted in the left upper quadrant. Barium study of the stomach sug- 
gested a retrogastric mass. Exploratory laparotomy revealed a large cyst 
in the body and tail of the pancreas with a normal pancreatic head. The 
cyst was unilocular, and had a thick wall with minimal surrounding 
adhesions. A cyst-gastrostomy was performed. Microscopy of the cyst 
wall revealed an epithelial lining. 

Over the next 7 years, the patient had recurrent fevers and gastroin- 
testinal bleeding. Follow-up ultrasound examination during her final 
admission showed a 12-cm, multiloculated cystic retrogastric mass. The 
serum amylase level was normal. At exploration the pancreas surrounding 
the mass was of normal consistency. A distal subtotal pancreatectomy 
and hemigastrectomy including the cyst-gastrostomy site was performed. 
Microscopy revealed mucin-producing columnar epithelium consistent 
with cystadenoma. There were microabscesses present in the pancreas. 
The patient remains well 9 years later with no sign of recurrence. 


Case 4 


A 71-year-old woman had | year of epigastric pain, nausea and vom- 
iting, diarrhea, and a 25-pound weight loss. There was no history of 
pancreatitis, abdominal trauma, or ethanol abuse. On abdominal ex- 
amination there was no tenderness or mass. Serum amylase and blood 
tests of liver function were normal, but a CT scan demonstrated a 6-cm 
single cyst of the pancreas. At exploratory laparotomy, the entire pancreas 
was indurated and fibrotic. The cyst in the head of the gland had a 
smooth translucent wall and contained clear mucoid fluid. A cyst-gas- 
trostomy was performed. Biopsy of the cyst wall revealed columnar, 
mucin-producing epithelium with no evidence of malignancy. 

The patient was well for 6 months, but then noted recurrence of epi- 
gastric pain and became jaundiced. CT demonstrated a cyst in the head 
of the pancreas. Gastroscopic examination showed a persistent patent 
communication between the stomach and the cyst cavity. At laparotomy 
the common bile duct measured 3 cm in diameter and a choledochoduo- 
denostomy was performed. The pancreatic cyst was left intact. 

The patient continued to have epigastric pain and weight loss and was 
referred to the MGH 8 months later. A presumptive diagnosis of cystic 
neoplasm was made from the evidence cited and the persistence of the 
lesion by CT scan. Angiography showed tumor vessels in the pancreatic 
head and encasement of the gastroduodenal artery. At operation, a mul- 
tiloculated cystic tumor of the pancreatic head was resected by pancre- 
aticoduodenectomy, including the site of the cyst-gastrostomy (Whipple’s 
operation) (Fig. 4). Microscopy showed a well-differentiated mucinous 
cystadenocarcinoma, with malignant cells present at one resection margin. 

The patient remains symptomatically well 2.5 years later, although 
she has been unable to gain weight. Follow-up CT scans have shown no 
recurrence thus far. 


Case 5 


A 51-year-old female presented with a several-month history of epi- 
gastric and right upper quadrant pain associated with a 50-pound weight 
loss. There was no history of pancreatitis, trauma, or ethanol abuse. 
Cholecystography showed cholelithiasis, for which she had cholecystec- 
tomy. Her pain continued after operation. 

Two months later a CT scan showed a 15-cm multicystic mass in the 
region of the pancreatic tail with two 3-cm cysts in the pancreatic head. 
ERCP showed no communication between the cysts and the pancreatic 
duct. At re-exploration the entire pancreas was firm and there were mul- 
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tiple small cysts in the head. The cysts, which were believed to be too 
small to be drained internally, were emptied by needle aspiration. The 
cystic mass in the region of the tail of the pancreas was found to be of 
renal origin and was partially resected. Cytologic examination of the 
aspirated pancreatic cyst fluid revealed atypical epithelial cell clusters. 

Four months after the second operation, the patient was readmitted 
for jaundice. CT scan showed a combined cystic and solid mass in the 
pancreatic head and a dilated common bile duct. Reassured that she had 
recurrent pseudocysts that did not require immediate remedy, the patient 
deferred further treatment for personal reasons. Eight months later, she 
referred herself to the MGH for continuing pain and jaundice. The serum 
bilirubin level was elevated at 4 mg/dL, but the serum amylase level was 
normal. Endoscopy showed extrinsic duodenal compression in the peri- 
ampullary region, and results of endoscopic biopsy of the duodenal wall 
revealed moderately differentiated adenocarcinoma. At laparotomy, three 
quarters of the pancreas was replaced by a large multiloculated cystic 
mass, and the liver was found to harbor several metastatic lesions. Results 
of biopsy of one of these showed poorly differentiated mucin-producing 
adenocarcinoma. A choledochoduodenostomy resolved her jaundice, but 
her condition deteriorated progressively. She died 8 months after the 
third operation. 


Case 6 


A 45-year-old woman was admitted with a several-month history of 
vague right upper quadrant pain and an 8-pound weight loss. There was 
no history of pancreatitis, ethanol abuse, or trauma. Physical examination 
was unremarkable. Ultrasound examination demonstrated cholelithiasis 
and showed an apparently normal pancreas. At laparotomy there was a 
smooth, thin-walled, cystic, moveable mass in the body of the pancreas. 
The rest of the pancreas appeared normal. A Roux-en-Y cyst-jejunostomy 
was performed for what was believed to be a pseudocyst. Histologic ex- 
amination of the cyst wall showed only fibrosis without an epithelial 
lining. 

Subsequently the patient was well for 2 years until she developed nausea 
and a 5-pound weight loss. A CT scan now showed a 3-cm multilocated 
mass in the region of the pancreatic tail. The patient refused surgery at 
this time, and 6 months later a CT scan showed the mass to have grown 
to 5 cm. The serum amylase level was normal. Three years after the 
original diagnosis, re-exploration showed a multiloculated cyst containing 
clear serous fluid, located in the pancreatic tail at the site of the earlier 
cyst-jejunostomy. The rest of the pancreas was still normal. A distal 
pancreatectomy was performed along with removal of the jejunal loop. 
Histologic study revealed mucin-secretining columnar epithelium con- 
sistent with a benign cystadenoma. She is well 6 months after her second 
operation. 


Case 7 


A 59-year-old woman with epigastric pain radiating to the back was 
found by CT scan to have a single large cyst in the body and tail of the 
pancreas (Fig. 5A). There were no gallstones seen and no history of 
pancreatitis, alcohol abuse, or trauma. An ERCP showed a normal pan- 
creatic duct without communication to the cyst. A cyst-gastrostomy was 
performed for the presumed pseudocyst. 

Six months later, she became jaundiced. ERCP now showed a long 
stricture of the common bile duct within the pancreas, and CT scan 
showed multiple cysts in the head, body, and tail of the pancreas (Fig. 
5B). Angiographic examination suggested encasement of the splenic artery 
at its origin (Fig. 6). 

At re-exploration, several small cystic tumors were found on the 
omentum, and results of biopsy showed a cuboidal epithelial lining. There 
was a mass infiltrating the base of the mesentery. Results of biopsy of 
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Fic. 3. Contrast-enhanced CT scan (case 2) showing a large single cystic 
adenocarcinoma with calcified wall. There is no associated mass seen. 


the pancreatic head showed cystadenocarcinoma. She was treated with 
palliative biliary-enteric bypass. 


Case 8 


A 73-year-old man was admitted with complaints of mild epigastric 
pain. There was no history of pancreatitis or its antecedents. CT scan 
revealed a large cystic mass in the lesser sac believed to arise from the 
pancreas. At laparotomy, the large cyst with its thin wall, believed to be 
a pseudocyst, was unroofed and drained externally by marsupialization. 
Several liters of serous, brown fluid were drained from the cysts. Mi- 
croscopy of the cyst wall showed only fibrosis. The amylase content of 
the cyst fluid was at normal serum levels and cytologic examination of 
the fluid did not reveal tumor cells. 
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FIG. 4. Resected head of the pancreas and distal stomach (case 4). The 
cystadenoma had been anastomosed to the posterior gastric antrum | 
year before. The pin (arrow) lies in the persistent communication between 
the stomach and the cyst cavity. 
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Fics. 5A and B. A. A CT scan showing a single cyst in the tail of the 
pancreas. This was drained into a Roux-en-Y jejunal loop (case 7). B. 
CT scan | year later now showing a multiloculated cystic tumor in the 
body and tail of the pancreas. 


His recovery was initially uncomplicated. The drainage tract healed 
over, and at 2 weeks ultrasound examination showed no residual cyst. 

One month after the drainage operation, the patient was readmitted 
with recurrent discharge from the drain site. CT scan now revealed a 
multiloculated cyst in the lesser sac. At re-operation there was a thick- 
walled cyst in the lesser sac, once again believed to be a pseudocyst. A 
cyst-gastrostomy was created. Nonetheless, the patient had persistent 
and sometimes profuse bloody drainage via the old external drainage 
tract and was re-operated on an additional time in an unsuccessful attempt 
to control this discharge. After transfer to the MGH, CT scan showed a 
large multiloculated cyst with solid components behind the stomach. 
The serum amylase level was normal. Gastroscopy documented persis- 
tence of the communication between the stomach and cyst cavity. An- 
giographic examination showed tumor vessels within the mass, At ex- 
ploration there was a 15-cm cystic mass in the lesser sac, adherent to the 
stomach and transverse colon, but separate from the pancreas. The tumor 
was resected along with the attached distal stomach and transverse colon. 
The histologic diagnosis was debated but finally determined to be most 
likely leiomyoblastoma. 
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Six months later he was readmitted with metastatic tumor in the me- 
diastinum. Despite chemotherapy he died | year after resection of the 
tumor. 


Discussion 


There is apparently a tendency among physicians and 
surgeons to assume that a cyst discovered in the pancreas 
is probably a pseudocyst and to make treatment decisions 
accordingly. More than half of the neoplastic cysts of the 
pancreas we have seen in the last 10 years have been mis- 
diagnosed and maltreated in this way. Analysis of this 
experience makes a number of lessons and guidelines 
clear. 

1. The clinical syndrome associated with cystic neo- 
plasms of the pancreas has relatively consistent charac- 
teristics.’ All seven patients with pancreatic cystadenomas 
or cystadenocarcinomas were women. Five of the seven 
patients had vague abdominal pain and five of the seven 
patients had significant weight loss. None had a history 
of pancreatitis or identifiable antecedent factors such as 
alcoholism, gallstones, or trauma. 

2. The serum amylase level was normal in all of our 
patients. Approximately 50-75% of patients with pseu- 
docysts will have an increased serum amylase level.” 

3. Ultrasound and CT scans may fail to show a solid 
mass component of the tumor,® but multiple cysts or in- 
ternal septa (Fig. 5B) should raise the suspicion of tumor 
(6 of 8 patients had one or both of these findings). Multiple 
pseudocysts occur less frequently than single pseudo- 
cysts.®° 


ie 
FIG. 6. Celiac arteriogram (case 7) showing encasement at the origin of 
the splenic artery (arrow) by a cystadenocarcinoma. 
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4. Endoscopic retrograde pancreatography showed no 
communication between the pancreatic duct and the cysts 
of these tumors, and the duct showed no obstruction or 
other changes suggestive of chronic pancreatitis in any of 
our patients. Sixty per cent or more of patients with pseu- 
cocysts will show a communication with the duct 
system!’ and various ducts abnormalities are character- 
istic of patients with chronic pancreatitis.” !©! 

5. Angiographic evaluation may show evidence of hy- 
pervascularity and tumor vessels (Cases | and 4) or vas- 
cular encasement (Fig. 6) (Cases 4 and 7).'* Arteriography 
in patients with pseudocysts instead show hypovascularity 
and displacement of vessels. '? 

6. The gross appearance of neoplastic cysts in most 
cases differs from pseudocysts. The latter tend to be thick- 
walled, opaque, and adherent to adjacent viscera, es- 
pecially the stomach. The rest of the pancreas is most 
often indurated and distinctly abnormal. Neoplastic cysts 
usually have a thin glistening wall that is often transparent; 
adherence to the stomach is not the rule, and the pancreas 
adjacent to the cyst has a normal texture.’* 

7. The fluid in the cystic neoplasm is usually clear and 
mucoid, whereas pseudocyst fluid is gray and opalescent, 
or may contain old blood and necrotic debris. The amylase 
content of pseudocyst fluid is very high, but is low (equal 
to or less than the serum level) in neoplastic cysts.'° This 
difference allows for the possibility of differential diagnosis 
by needle aspiration of the cyst contents. Although “am- 
ylase-poor” pseudocysts have been reported,'® they are 
very much the exception. Schwerk!° found that all of ten 
pseudocysts had an elevated amylase concentration, 
whereas both of two cystadenoma fluids did not. Cytologic 
examination may add confirmation if epithelial cells or 
tumor cells are identified in the fluid (Case 5). 

8. Biopsy of the cyst wall with frozen section exami- 
nation will usually make the differentiation. If an epithelial 
lining is present, neoplasm should be presumed. In two 
of our patients, that information was available but not 
appreciated. | 

The absence of an epithelial lining in a limited biops 
specimen does not rule out the diagnosis of a cystic tumor. 
Compagno and Oertel!’ found that the epithelial lining 
can be discontinuous and patchy so that even multiple 
biopsies can miss it. Two patients in our series had single 
biopsies that did not demonstrate epithelium, and con- 
sequentially had the wrong operative procedure per- 
formed. The epithelial lining was eventually proven in all 
our patients. 

9. Surprisingly, one still encounters published rec- 
ommendations to treat large cystic neoplasms of the pan- 
creas by internal drainage into a viscus, either as a defin- 
itive procedure or planned first stage, preliminary to later 
resection.!® This suggestion seems entirely misconceived 
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because internal drainage will inadequately control 
symptoms (and even create a painful “ulcer” as in Case 
4), potentially lead to infection (Case 3), fail to cure a 
curable cancer, and inadequately drain a lesion that is or 
may become multiloculated (Case 7). A pseudocyst ade- 
quately drained either externally or internally into a viscus 
quickly collapses. The cavity shrinks to a slit or heals 
within 1-3 weeks.>’? The finding of a persistent cavity in 
spite of adequate decompression should strongly imply a 
stiff neoplastic wall. In three of our cases (Cases 3, 4, and 
6), the persistence of the cavity was appreciated as an 
important diagnostic clue. The most striking of these was 
Case 4, in which the retrogastric cyst cavity could be en- 
tered and examined with a gastroscope 6 and 14 months 
after the cyst-gastrostomy. 

10. The natural history of these tumors may be ex- 
ceedingly slow and indolent, extending over a documented 
period of several years (more than 7 years in Case 3).° 
The slow growth, tendency not to infiltrate adjacent struc- 
tures, and relatively low likelihood of metastases all make 
second chances possible in many cases. Resection for 
probable cure was still accomplished 1-7 years after cyst- 
gastrostomy or cyst-jejunostomy in three cases, including 
a carcinoma (Case 4), and after 3 years observation of a 
carcinoma in a fourth (Case 2). Neither tumor size nor 
previous violation should preclude an attempt at curative 
removal.!® Unfortunately the error of missing the correct 
diagnosis does cost dearly on occasion. Two of our patients 
(Cases 5 and 7) had metastases at the time of the second 
operation, 6 to 8 months later. 

11. Finally, other cystic lesions beside those arising 
from the pancreas may mimic pseudocysts. Case 8 illus- 
trates the therapeutic errors and misadventures related to 
misdiagnosing what proved to be a cystic leiomyoblastoma 
of the stomach. Simple mesenteric cysts have also been 
mistaken and mishandled in this fashion. 


Conclusions 


Pancreatic neoplastic cysts differ in many characteristic 
ways from pseudocysts. The true diagnosis usually should 
be made from the outset, but errors can often be corrected 
in time. 
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much inhibition of gastric 
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heal ulcers. 
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aspirate in 12 healthy 
volunteers during a 6-h test 
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INCREASES GASTRIC pH 
WITHIN 45 MINUTES _ 





The gastric aspirate reached a PH of more 
than "S" in 12 normal volunteers only | 

45 minutes after 20 mg ranitidine IV was 
administered.! 


DOSAGE: 50 MG(2 ML) qé TO 8 HOURS 


EASY TO ADMI NI STERI : 





INTRAMUSCULAR INJECTION: 50 mg (2 ml) qb 
_to 8 hours (no dilution necessary) © 


INTRAVENOUS INJECTION: 50 mg (2 ml) qó 
_ to 8 hours, in a compatible IV solution tO 
a total volume of 20 mi 
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The following is a brief Summary only. Before prescribing, see complete prescribing infor- 
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ADVERSE REACTIONS: Transient pain at the site of intramuscular injection has been 
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Focal Gastric Mucosal Blood Flow in 


Aspirin-induced Ulceration 





THEOPHILUS J. GANA, M.D., ROMAN HUHLEWYCH, M.D., and JARLEY KOO, M.D., M.Sc. 


Focal gastric mucosal blood flow was studied during aspirin injury 
by hydrogen gas clearance in a chambered segment model of 
canine gastric corpus. Measurements were made simultaneously 
every 15 minutes at ulcerated and nonulcerated areas 1.5 hours 
before, during (20 mM of aspirin in 150 mM of HCI for 1 hour), 
and 2 hours after exposure of the mucosa to topical aspirin. 
There was a highly significant decrease (p < 0.001) in flow at 
the ulcerated areas 30 minutes after exposure to aspirin, coin- 
ciding with the appearance of focal mucosal pallor followed by 
subsequent hemorrhagic foci and ulceration. This was not fol- 
lowed by recovery to basal flow values. Blood flow to the non- 
ulcerated areas was significantly but less severely reduced than 
in the ulcerated areas (p < 0.05) 90 minutes after exposure to 
aspirin. This was followed by recovery to basal levels. It is pro- 
posed that aspirin induces reduction of focal mucosal blood flow 
of varying degrees and that mucosal areas with flow reduced to 
below a “critical value” develop gross damage. 


that the one basic pathogenic feature of all stress 

ulcers is mucosal ischemia.’ The dearth in meth- 

ods capable of estimating mucosal blood flow in localized 
areas of the stomach had hindered the investigation of 
focal ischemic phenomena. Although drug-induced acute 
erosive gastritis is often identical in both gross and mi- 
croscopic appearance to stress ulcers,!~* a distinction in 
pathogenesis has been made between them. Much of this 
controversy is consequent on contradictory reports on the 
role of mucosal blood flow in drug-induced acute erosive 
gastritis.“ Most previous studies either reported an in- 
crease in total gastric mucosal blood flow (GMBF)**’ or 
inability to demonstrate focal ischemia® during acute ero- 
sive gastritis induced by aspirin, ethanol, and bile salts. 
Only one report demonstrated a severe decrease in GMBF 
during mucosal injury induced by aspirin and bile salts.° 
More recently, hydrogen gas clearance (HGC) has been 
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developed and validated as an accurate tool for focal 
GMBF estimates.””!3 Ashley et al. had subsequently ap- 
plied it to the measurement of focal GMBF at the site of 
aspirin-induced ulceration.'* They reported a decrease in 
GMBE at the site of ulceration and a hyperemic response 
at the nonulcerated sites. This demonstration of focal 
ischemia at the site of aspirin-induced ulceration has pro- 
vided the first supportive evidence for ischemia as a major 
pathogenic feature in a drug-induced gastric mucosal in- 
jury. The aim of this study was to further investigate the 
role of focal GMBF in acute erosive gastritis by simul- 
taneously studying flow at both the nonulcerated and ul- 
cerated sites before, during, and after topical aspirin ad- 
ministration using the HGC technique. 


Materials and Methods 


Four adult mongrel dogs of either sex (mean weight: 
24 kg) were fasted for 24 hours before each experiment 
and anesthetized with pentobarbital sodium (25 mg/kg). 
The dogs were ventilated by a Harvard respirator (Harvard 
Apparatus, South Natick, MA) throughout each experi- 
ment. A polyethylene catheter (PE 200) was placed in a 
femoral vein for infusion of fluid, and arterial blood pres- 
sure was directly monitored throughout each experiment 
by another saline-filled femoral arterial polyethylene 
catheter (PE 200; Gould Statham transducer P 23Db) 
(Gould Stratham Instruments Inc., Hato Ray, Puerto 
Rico.). A chambered segment model of the gastric corpus 
with an isolated vascular pedicle was prepared according 
to the method of Moody and Durbin.!> The top of the 
lucite chamber was modified to allow stable placement 
of the HGC electrodes. After surgical preparation, the an- 
imals were allowed to stabilize for 30 minutes. 

The experimental protocol involved 15-minute periods 
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during which isotonic HCl or HCI plus aspirin were in- 
stilled into and recovered from the gastric chamber at the 


end of the periods. In the first 1-1.5 hours (basal periods) 


of each experiment, 20 mL of 150 mM HCI was instilled, 
then in the next hour (aspirin periods), 20 mL of 150 mM 
HCI plus 20 mM of aspirin was instilled. In the last 2 
hours of each experiment, 20 mL of 150 mM HCI only 
was again instilled into the chamber in each period. Dur- 
ing each 15-minute period, simultaneous measurements 
of focal GMBF were performed at least once using two 


HGC electrodes (Unique Medical Co. Ltd., Tokyo, Japan) . 


placed in contact with the mucosa at different points 
within the chamber. It was possible to perform HGC 
measurements of focal GMBF twice within each 15-min- 
ute period in the basal periods. Only one of the electrodes 
was moved during the aspirin periods to an area of focal 
pallor on the mucosa once such an area became evident. 
However, in one experiment it was not necessary to move 
the electrodes because one of the electrodes was located 
at a site that subsequently became pale and then ulcerated 
during and after aspirin administration, respectively. Once 
an electrode had been relocated to a pale area it was never 
moved again until the end of the experiment. Simulta- 
neous flow measurements from the pale and nonpale areas 
were then carried out throughout the remaining periods 
of the experiment. 

HGC was performed with pure hydrogen gas using a 
standard technique.'° A Ag/AgCl skin electrode (Red Dot, 
3M, Canada Inc., London, Canada) attached to a shaved 
area of groin skin was used as a reference. The terminals 
of the reference and hydrogen electrodes were connected 
to a strip chart multichannel recorder (Beckman Dyno- 
graph). The recorder pen was centered on the baseline, 
and hydrogen gas was administered through a funnel to 
the input port of the Harvard respirator, allowing some 
mixing with room air, at the rate of 1-2 L/min for 60 
seconds. A hydrogen saturation-desaturation curve was 
obtained and the data from the washout part of the curve 
was fed into a microcomputer (IBM-PC, IBM, Boca Ra- 
ton, FL) in which we had written a program to obtain 
semilogarithm plots of current versus time. The program 
rejects plots that are not monoexponential at the 1% level 
of significance. The computer also automatically gives the 
ti of accepted plots and calculates GMBF values ex- 
pressed in mL/min/100 g of tissue from the formula F 
= (0.693 = ty2) (A). 

Flow values are expressed as mean + SE. The data were 
analyzed for statistical significance with either the Stu- 
dent’s t-test or ANOVA. To allow for more data in testing 
for statistical significance, the flow values were lumped 
together into sequential 30-minute periods. 


Results 


Focal mucosal pallor after topical aspirin administra- 
tion was not evident until the second half hour of aspirin 
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exposure in all experiments. The areas of mucosal pallor 
became darkened and subsequently ulcerated as reported 
by Ashley et al., but we did not observe areas of focal 
pallor within the first 30 minutes after exposure to aspirin 
in any of our experiments. Although hemorrhagic areas 
were seen in the gastric chamber mucosa in some of the 
experiments, frank bleeding was not seen in this study. 

Simultaneous measurements of resting focal GMBF by 
the two HGC electrodes located on different areas of the 
mucosa gave mean + SE values of 67.26 + 3.14 and 61.18 
+ 2.16 (mL/min/100 g), respectively. A paired t-test re- 
vealed no significant difference between these means (p 
> 0.05). This finding suggests that resting focal GMBF in 
different areas of the same gastric segment are not signif- 
icantly different during the same periods. 

The sequential changes in the combined focal GMBF 
measured in the basal periods, nonulcerated, and ulcerated 
areas during and after 20 mM of aspirin exposure in all 
experiments are shown in Figure 1. During the three basal 
periods, GMBF was stable with mean + SE values of 62.32 
+ 2.40, 65.39 + 3.10, and 62.03 + 3.12 (mL/min/100 g), 
respectively. There were no significant differences between 
these mean flow values (p > 0.05; ANOVA). Blood flow 
subsequently remained stable during the first half hour 
period of aspirin exposure as the mean + SE flow value 
of 61.58 + 4.01 (mL/min/100 g) was also not significantly 
different from the mean flow value in the final basal period 
(p > 0.05). In the second half hour period of aspirin ex- 
posure, however, there was a significant decrease in GMBF 
(45.92 + 4.97; p < 0.05), which was followed by a highly 
significant decrease in flow (p < 0.01 or p < 0.001) in the 
remaining four post-aspirin exposure 30-minute periods. 
The data did not show a recovery in blood flow to basal 
levels. The basal mean blood flow values reported here 
are similar to the resting mean focal GMBF values ob- 
tained previously by HGC in the same experimental 
model by other investigators.'' Comparable resting focal 
GMBF values have also been obtained by HGC in the 
intact stomach of dogs by the same investigators.'? The 
time course of events and the decrease in GMBF in both 
ulcerated and nonulcerated areas combined are in agree- 
ment with the studies by O’Brien and Silen? in which a 
severe decrease in total GMBF measured by aminopyrine 
clearance was reported following aspirin-induced gastric 
mucosal injury in denervated canine fundic pouches. 

Figure 2 demonstrates the changes in focal GMBF in 
the nonulcerated and ulcerated areas of the mucosa before, 
during, and after topical administration of 20 mM of as- 
pirin. We observed a graded decrease in GMBF after as- 
pirin exposure in the nonulcerated areas but this was not 
significant until 90 minutes after exposure (p < 0.05). 
The mean blood flow value in the last half hour period 
was not significantly different (p > 0.05) from the mean 
flow value in the final basal half hour period, indicating 
a recovery in blood flow. We did not record a hyperemic 
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ported.'* In the ulcerated areas, 30 minutes after aspirin simultaneously obtained from the nonulcerated and ul- 
exposure, there was a highly significant decrease in GMBF cerated areas in all the experiments. A paired Student’s 
(p < 0.001) that persisted throughout the rest of the half t-test revealed a highly significant difference between the 
hour periods. There was no recovery in flowin the ulcer- means (p < 0.001). The mean blood flow in the ulcerated 
ated areas to basal values. 


FIG. 2. Sequential changes in 
focal GMBF (mean + SE) in 
the ulcerated (O) and non- 
ulcerated (@) areas before, 
during, and after ASA. As- 
terisks indicate significant 
difference from the mean 
(+SE) basal flow values at 90 
minutes, 
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Fic. 3. Comparison of simultaneous focal GMBF (mean + SE) in the 
ulcerated and nonulcerated areas during and after ASA. 


nonulcerated areas and the mean flow in the basal periods, 
respectively. 

Figure 4 shows the pattern of change in focal GMBF 
in one experiment recorded by an HGC electrode that 
was positioned in an area of the mucosa that became pale 
and subsequently ulcerated after exposure to 20 mM of 
aspirin. There was no necessity for an electrode shift in 
this experiment. The changes in focal GMBF before, dur- 
ing, and after aspirin recorded by this electrode are similar 
to those recorded in other experiments where an electrode 
was shifted to a focal area of mucosal pallor. 
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Fic. 4. Sequential changes of GMBF at one focal point in one experiment 
where there was no necessity for an electrode shift. tdenotes mucosa 
became pale and then subsequently hemorrhagic and ulcerated. 


GANA, HUHLEWYCH, AND KOO 


Ann. Surg. « April 1987 


Discussion 


A few reports have implicated focal mucosal ischemia 
as a major event in the development of aspirin-induced 
acute erosive gastritis.°'*'®!’ Investigators have also re- 
ported the localized nature of the lesions in aspirin-in- 
duced mucosal injury.?’”'*'®!7 However, the demonstra- 
tion of an increase rather than a fall in GMBF after aspirin 
injury by others*’ has suggested a contradictory role for 
mucosal blood flow in aspirin-induced acute erosive gas- 
tritis. These conflicting results may be due to limitations 
of the techniques used in estimating GMBF, i.e., ami- 
nopyrine clearance and radioactive microspheres. Both 
of these techniques are limited by their inability to doc- 
ument differences in blood flow in very small areas.'* In 
a recent study by Ashley et al., HGC was used to estimate 
focal GMBF.'* They found GMBF to be significantly re- 
duced at the site of aspirin-induced ulceration. They also 
reported a hyperemic response in the nonulcerated areas 
and speculated that the increase in GMBEF in these areas 
was the result of a compensatory protective response to 
back-diffusion of hydrogen ions. After the removal of as- 
pirin they noticed a return of GMBF to control levels in 
both ulcerated and nonulcerated areas. They concluded 
that the redistribution of GMBF was consistent with the 
localized nature of acute aspirin-induced injury. This focal 
nature of blood flow changes also explained the inability 
of previous techniques that measure flow of the entire 
stomach mucosa to demonstrate a consistent response. 

Our results confirmed the occurrence of focal ischemia 
at the site of aspirin-induced injury. The fall in focal 
GMBF preceded the appearance of grossly visible lesions 
such as hemorrhagic foci and ulceration. The mean focal 
GMBEF in the ulcerated areas dropped to about 30% of 
the mean basal GMBF; it was about 50% of the mean 
flow in the nonulcerated areas measured simultaneously. 
There was no recovery of focal GMBF in the ulcerated 
areas to basal levels. This absence of recovery and the 
appearance of areas of focal mucosal pallor after only 30 
minutes of aspirin exposure are in conflict with the find- 
ings of Ashley et al.'* The reasons for these discrepancies 
may be due to the rather low basal (control) GMBF values 
of their preparations (30-40 mL/min/100 g). These basal 
GMBEF values were about 50% of our basal values and 
were only slightly above the focal GMBF values at which 
we observed features of gross mucosal injury. Further- 
more, in two other separate studies reported by the same 
authors and using the same techniques, higher values of 
resting GMBF comparable to ours were obtained in the 
chambered canine gastric segment model!’ and in the in- 


tact stomach of dogs.'? Their much lower basal GMBF _ 


may offer an explanation for the immediate appearance 
of focal mucosal pallor after aspirin exposure and the re- 
covery in the ulcerated areas of focal GMBF to its ante- 


cedent low basal values. The appearance of grossly visible 
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lesions only 30 minutes after aspirin exposure in our ex- 
periments is in agreement with observations reported by 
other investigators.** 

In the nonulcerated areas, focal GMBF decreased to 
about two thirds of the basal levels after aspirin exposure 
and was accompanied by recovery to basal flow levels 
after removal of aspirin. We did not record a hyperemic 
response in the nonulcerated areas immediately after ex- 
posure to aspirin as reported by Ashley et al.’* It is unlikely 
that a hyperemic response was missed because we did not 
shift the electrodes on the nonulcerated areas throughout 
our experiments. Our results are in agreement with those 
reported by O’Brien and Silen who also did not observe 
a hyperemic response but a significant decrease in total 
GMBF after aspirin treatment.° 

The pattern of change in focal GMBF during and after 
aspirin injury was consistent throughout our experiments. 
On exposure to topical aspirin, there is a decrease in focal 
GMBEF of varying degrees. It appears that there is a “crit- 
ical focal GMBF value” below which flow must drop for 
the gross features of mucosal injury (focal pallor progress- 
ing to hemorrhagic foci and ulceration) to appear. Any 
decrease in focal GMBF that does not exceed this “critical 
GMBE value” fails to show visible mucosal injury and is 
followed by recovery to basal GMBF levels after removal 
of the aspirin insult. On the other hand, decreases in focal 
GMBF below this “critical value” are not associated with 
recovery, at least within 2 hours after injury. From our 
data, it would appear that this “critical focal GMBF value” 
is about 20-30 mL/min/100 g. 

We do not know the reason for the selective focal nature 
of aspirin-induced mucosal injury but it has been sug- 
gested that the effect mav be a threshold one as might be 
obtained by a high local absorption of drug caused by the 
presence of particles.!’ Ultrastructural studies have re- 
vealed that the primary effect of aspirin on the gastric 
mucosa 1s focal and on the basement membrane of the 
capillary and postcapillary venules leading to their break- 
down before any other cytolytic effects.'’ These studies 
had led investigators to conclude that localized vascular 
stasis precedes the development of frank gastric erosions 
in aspirin injury.’©!? The demonstration of varying de- 
grees of focal ischemia after aspirin exposure at ulcerated 
and nonulcerated sites in this study is consistent with and 
may be the functional manifestations of these ultrastruc- 
tural changes. Our inability to demonstrate recovery in 
focal GMBF to basal levels in the ulcerated areas may be 
due to the tissues’ inability to achieve complete repair to 
the frankly damaged blood vessels within 2 hours after 
aspirin injury. 

In conclusion, we have demonstrated focal ischemia at 
the site of aspirin-induced acute erosive gastritis. Based 
on our results, a “critical GMBF value” hypothesis has 
been proposed. It is our proposition that aspirin induces 
a decrease in focal GMBF of varying degrees that, if severe 
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enough to result in a fall of GMBF below the “critical 
GMBF value,” leads to the appearance of gross mucosal 
injury without recovery to basal levels. If the reduction 
in focal GMBF is not below this “critical value” there is 
no visible mucosal injury but is followed by recovery of 
GMBEF to basal levels after removal of aspirin. The dem- 
onstration of the absence of a hyperemic response to as- 
pirin injury in the nonulcerated mucosa using a focal 
technique is a novel one. Our results are consistent with 
the view that focal mucosal ischemia is an important 
pathogenetic mechanism antecedent to aspirin-induced 
mucosal erosions. Finally, there may be no real difference 
in the focal ischemic nature of the gastric mucosal injury 
in drug-induced and stress-related ulceration. The issue 
of the mechanisms for the selective focal nature of aspirin- : 
induced injury will await further research. 
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Complications of Venous Reconstruction in Human 
Orthotopic Liver Transplantation 
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SHUNZABURO IWATSUKI, M.D., CARLOS O. ESQUIVEL, M.D., PH.D., LEONARD MAKOWKA, M.D., PH.D., 


SATORU TODO, M.D., and THOMAS E. STARZL, M.D., PH.D. 


In 313 consecutive recipients of 393 orthotopic liver grafts, there 
were 51 (16.3%) and nine (2.9%) patients who had pre-existing 
portal vein and inferior vena cava abnormalities, respectively. 
These abnormalities required adjustments in the transplant op- 
eration and were a source of morbidity and mortality. The in- 
cidence of thrombosis of the reconstructed portal vein was 1.8%. 
Only three (0.8%) vena caval thromboses were seen after 393 
liver replacements. Venous stenoses or disruptions were rare. 
Six women with the Budd-Chiari syndrome had liver replacement. 
Although this disorder is a veno-occlusive disease, five of the 
recipients achieved prolonged survival, only one had recurrence 
of disease, and three are alive after 2-6 years. 


transplantation (OLT) have greatly improved in 

recent years, ° about 10% of the grafts are still 
lost from technical surgical complications of which the 
majority are hepatic artery thromboses and problems with 
biliary tract reconstruction.'*° A smaller number of liver 
recipients have pre-existing or postoperative defects of the 
portal venous or vena caval system.! 


A LTHOUGH THE RESULTS after orthotopic liver 


We report the number, nature, treatment, and outcome 


of these venous complications in a series of 393 OLTs 
performed on 313 consecutive patients who were given 
new livers after the introduction in 1980 of cyclosporine- 
steroid therapy for immunosuppression. In addition, 
anomalies, congenital or acquired, of the vena cava, portal 
vein, and hepatic veins will be described as well as the 
technical modifications mandated by these anatomic 
variations. 
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Methods and Materials 


The 313 consecutive recipients were treated between 
March 1, 1980 and December 31, 1984. There were 177 
adults and 136 children. Sixty-eight patients had a second 


_ transplantation during the same period, and 12 patients 


required a third graft. All patients were followed for at 
least 1 year after OLT or until death. There were 33 deaths 
within the first 3 months including 12 intraoperative or 
perioperative deaths. Thus, 280 (89.4%) patients lived for 
more than 3 months after operation. 

- Accounts have been published on the majority of these 
cases.'-? Immunosuppression was done with cyclosporine 
and steroids!” to which polyclonal antilymphocyte glob- 
ulin (ALG) was occasionally added until the autumn of 
1983 for the control of intractible rejection. Since Sep- 
tember 1984, monoclonal ALG (OKT3, Orthoclone®) has 
been used for the same purpose.® In a small number of 
patients, azathioprine was added to maintenance therapy 
of cyclosporine and prednisone. 

In the following account, emphasis will be placed on 
details of donor and recipient management that had ob- 
vious or potential implications for the venous reconstruc- 
tions that are part of OLT. 


Recipient Workup 


Ultrasound examination of the recipient portal vein 
and inferior vena cava was routinely performed. In the . 
event of ambiguous findings, or if it was believed that 
thrombosis of the portal vein had occurred, visualization 
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of the vessel often was attempted with mesenteric an- 
giography or by transhepatic catheterization of the portal 
vein. The inferior vena cava occasionally was studied by 
inferior vena cavography. 


Donor Operation 


The donor hepatectomies were part of a multiple organ 
procurement procedure previously described.’ Cannulas 
that were used to infuse fluid into the portal vein were 
placed distally so the plastic material was not in contact 
with vein wall to be left in the recipient. Any abnormalities 
of the venous system were noted. At the end of the donor 
operation, free iliac arterial and venous grafts were always 
obtained’ in case they were needed for the recipient op- 
eration. Often, grafts of the inferior vena cava and ab- 
dominal and/or thoracic aorta were also removed and 
stored in standard tissue culture medium. 

No effort was made to clean the liver graft perfectly 
during the donor operation. This work, including cleaning 
of the hepatic artery and portal vein and development of 
the venous anastomotic cuffs for their anastomoses, was 
done at the back table after the liver had been brought to 
the recipient operating room. 


Recipient Operation 


During the time when the diseased liver is being re- 
moved and while the liver graft is being sewn into place, 
the portal vein and inferior vena cava must be obstructed. 
Since February 1983, a nonheparin pump-driven veno- 
venous bypass has been used systematically in adults and 
in selected chidren to decompress the occluded venous 
pools.*-!° Entry into the splanchnic venous system is with 
a plastic cannula inserted through the transected recipient 
portal vein. Entry into the inferior vena caval system is 
via a cannula inserted through the saphenous vein into 
the iliac venous system or distal inferior vena cava. The 
venous blood collected through these cannulas is pumped 
into the upper half of the body through a cannula inserted 
into the central axillary vein. 

The details of hepatectomy and of vascular reconstruc- 
tion have been thoroughly described.'"!? The native and 
grafted livers include a segment of the inferior vena cava 
from above the renal veins to the diaphragm. This segment 
removed with the native liver is replaced with the vena 
cava that comes with the liver graft. A cuff of the transected 
recipient vena cava at the diaphragm is fashioned by join- 
ing the vena cava and the main hepatic veins into a 
cloaca.'! In patients with cirrhosis, the hepatic veins may 
be drawn by fibrosis into the liver or into the diaphragm 
necessitating closure of one of the hepatic veins to obtain 
adequte cuff length. The backwall of both the upper and 
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lower vena cava anastomoses must be sutured with an 
intraluminal technique. !’” 

One of the most disastrous mistakes that can be made 
in liver transplantation is to begin to sew the new liver in 
without having prepared adequate venous cuffs. With the 
venovenous bypass in place, it is possible to fashion vena 
caval cuffs and to skeletonize an adequate length of the 
portal vein while the bypass is functioning. If the tran- 
sected portal vein contains new or old thrombus, it is 
necessary to consider a single venovenous bypass from 
the systemic system to the axillary vein. The penalty for 
using a splanchnic venous bypass in the presence of a 
portal thrombosis may be the propagation of a lethal pul- 
monary embolus through the bypass system. 

If the portal vein has a major old thrombus, the most 
drastic resolution has been to dissect back the abnormal 
vessel to the junction of the splenic and superior mes- 
enteric veins, to anastomose a free iliac vein graft from 
the donor onto the confluence of these tributaries, and to 
anastomose the portal vein of the new liver to the iliac 
vein graft.!!4 

Great attention is paid to avoiding vascular anastomotic 
strictures, particularly of the portal vein and hepatic artery. 
Special techniques are used that leave extra Prolene® su- 
ture material where the knots are tied so that the suture 
material can work its way back into the anastomosis after 
the vessels have been opened. This has been called the 
“growth factor technique” and it is particularly important 
with the small vessels of pediatric grafts and recipients. !° 


Retransplantation 


When retransplantation becomes necessary, the oper- 
ation is greatly simplified if vascular cuffs from the first 
graft can be retained. A suprahepatic venous graft is almost 
always left in place,!’ and less commonly, a piece of in- 
frahepatic vena cava from the first graft is retained. A 
graft of a previously placed portal vein was left behind in 
only nine of the 80 retransplantations, and an arterial 
remnant was used only three times. 

The foregoing techniques required modification in the 
event of anatomic abnormalities or variations. 


Results 
Pre-existing Abnormalities of the Inferior Vena Cava 


Nine (2.9%) of the 313 recipients had pre-existing ab- 
normalities of the inferior vena cava. Five were children 
with biliary atresia (Table 1). In two of the five recipients, 
the inferior vena cava between the renal vein and the 
diaphragm was absent, and the main hepatic veins of the 
diseased liver emptied into a cloaca that communicated 
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TABLE 1. Pre-existing Inferior Vena Caval Abnormalities in Nine (2.9%) of 313 Recipients (1980-1984) 


Description of Abnormality Liver Disease 


Absent retrohepatic IVC (Fig. 1A) Biltary atresia 


Extrahepatic IVC; main hepatic veins Biliary atresia 


into cloaca (Fig. 1B) 


Absent superior vena cava; innominate Biliary atresia 


vein drainage to IVC (Fig. 1E) 
Thrombosis [VC Budd-Chiari syndrome 


Aneurysm IVC After portal systemic shunt 


IVC = inferior vena cava. 





TY Goult er. 





Fic. 1. Abnormalities of the inferior vena cava (IVC) in children with 
biliary atresia. A. Absent retrohepatic IVC. B. Separated retrohepatic 
IVC. C. Technical adjustment for A. D. Technical adjustment for B. E. 
Anomalous drainage of innominate veins into the IVC (see text). 


No. of 
Patients Technical Adjustment(s) 
2 Suprahepatic graft IVC anastomosis to recipient hepatic 


vein cloaca or right atrium; ligation infrahepatic [VC 
of graft (Fig. 1C) 


2 Upper graft IVC anastomosis to hepatic vein cloaca; 
ligation infrahepatic IVC of graft (Fig. 1D) 


l Anomaly not recognized; brain death resulted from 
innominate hypertension during IVC occlusion of 
anhepatic period 


2 Thrombectomy IVC, in one case including renal, iliac, 
and femoral veins 


2 Conventional IVC anastomoses with adjustment for 
size discrepancy; shunt taken down 


directly with the right atrium (Fig. 1A). In two other chil- 
dren with biliary atresia, the retrohepatic inferior vena 
cava was present, but it was completely separate from the 
liver and its upper end received a cloaca into which all of 
the hepatic veins emptied (Fig. 1B). In all four children, 
the upper vena cava cuff of the homograft was sutured to 
the hepatic vein cloaca, and the lower vena cava cuff of 
the graft was tied off or oversewn!! (Figs. 1C and D). Thus, 
the recipient operation was actually simpler than usual. 
There were no subsequent complications. Three of these 
four children also had hypoplasia or early extrahepatic 
bifurcation of the recipient portal vein (see later). 

A fifth child with biliary atresia was discovered at au- 
topsy to have an absent superior vena cava with drainage 
of both innominate veins into the inferior vena cava below 
the renal veins (Fig. 1E). During the anhepatic phase when 
the inferior vena cava was cross-clamped for about 40 
minutes, extreme venous hypertension in the craniofacial 
area developed, which. caused irreversible brain damage 
and death 2 days later. 

In four adult patients (Table 1), there were two ex- 
amples each of inferior vena caval thrombosis and aneu- 
rysmal dilatation. The thromboses, which in one patient 
extended to the renal, iliac, and femoral veins, were in 
patients with Budd-Chiari syndrome and were removed 
by thrombectomy at the time of the transplantation. Both 
women also had fresh thrombi in the portal vein. Veno- 
venous bypass could not be used in either patient because 
of fear of pumping emboli to the lungs. There were no 
complications after transplantation. Both recipients were 
placed on chronic anticoagulant therapy. 

The two adults with aneurysmal dilatation of the in- 
ferior vena cava had undergone previous portal systemic 
shunting. It was necessary to accept and correct 2:1 and 
3:1 size disparities in the lower vena caval anastomoses, 
but the results were satisfactory. The pre-existing portal 
systemic shunts were taken down. 
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TABLE 2. Portal Vein Abnormalities in 51 (16.3%) of 313 Recipients (1 980-1984) 
No. of 
Patients Principal Association(s) Technical Adjustment(s) 
Thrombosis 22 9 none; 9 previous shunt or other hilar Thrombectomy; dissection to SV-SMV confluence; 
operation; 2 Budd-Chiari; 2 tumor iliac vein or pulmonary artery graft to add length 
Hypoplasia 20 14 biliary atresia*; 5 cirrhosis; one Dissection to SV-SMV confluence; vein graft 
sclerosing cholangitis sometimes 
Phlebosclerosis 8 4 previous shunt or other hilar operation: Dissection to SV-SMV confluence; vein graft 
4 unknown sometimes 


Absent portal vein l 


* One patient also had very low bifurcation to right and left portal 
branches. 


Abnormalities of the Portal Vein 


Surgically significant abnormalities of the recipient 
portal vein were present in 51 (16.3%) of the 313 recipi- 
ents. The most frequent and most serious condition was 
portal vein thrombosis (Table 2). A reason for the throm- 
bosis was not obvious in nine patients, but in nine others 
there had been previous hilar dissections or attempts to 
control portal hypertension with portal-systemic shunts, 
splenectomy, or operations to interrupt venous collaterals. 
In one patient (Fig. 2), the portal vein had been tied off 
during hepatic lobectomy. Two patients with Budd-Chiari 
syndrome had relatively fresh thrombi that could be ex- 
tracted easily, and there were two examples of tumor 
thrombi from hepatomas. 

Portal vein hypoplasia was found in 20 recipients of 
whom 14 had the diagnosis of biliary atresia with at least 
one previous attempt at portoenterostomy (Table 2). Hy- 
poplasia was defined in pediatric patients by a portal vein 
diameter after full dissection of less than 3.5 mm (Fig. 3). 
It was suspected that the development of collaterals in 
the adhesions that resulted from portoenterostomy in- 
creased the “steal” of venous blood from the splanchnic 
bed, thereby promoting the involution of the portal vein 
in the hilum. The combined incidence of portal venous 
or vena caval abnormalities, or both, was 17 (23.3%) of 
72 children with biliary atresia. 

The other common portal venous abnormality was 
sclerosis (Table 2). This was a feature of the portal veins 
of patients who had previously undergone portal-systemic 
shunts, but it also was seen in previously unoperated re- 
cipients. In two patients in whom an end-to-side porta- 
caval shunt was taken down during transplantation, the 
calcium-containing wall of the sclerotic portal vein could 
not be sutured because of its fragility, and both patients 
bled to death in the operating room. 

The technical adjustments required by portal vein ab- 
normalities included thrombectomy or retrograde dissec- 
tion of the abnormal portal vein to the confluence of the 
splenic and superior mesenteric veins. Usually, the portal 
vein of the liver graft could be anastomosed to this con- 
fluence, but in nine patients, a free graft of donor iliac 


Biliary atresia; previous hilar dissection 


Portacaval transposition 


SV = splenic vein. 
SMV = superior mesenteric vein. 


vein, pulmonary artery, or inferior vena cava was used to 
add length (Fig. 4). None of these grafts have failed to our 
knowledge. 
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FIG. 2. Demonstration by transhepatic portography and enlarged sche- 
matic representation of complete portal vein occlusion (OT 288). The 
portal vein had been tied off months previously during hepatic lobectomy. 
The reconstruction at the time of transplantation is shown in Figure 4. 
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FIG. 3. Portal vein hypoplasia (OT 228). Portal vein reconstruction was 
possible. 


Failure to provide an orthotopic graft with a portal ve- 
nous inflow from the splanchnic bed has carried a 100% 
mortality rate. A caval-to-portal anastomosis was at- 
tempted in one child in this series. The recipient inferior 
vena cava was brought anteriorly and anastomosed to the 
graft portal vein. This attempt and all similar previous 
trials have failed. In one recently treated patient not in- 
cluded in this series, a long iliac vein graft was anasto- 
mosed to the superior mesenteric vein well below the 
transverse mesocolon, brought up into the hilum behind 
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the neck of the pancreas, and successfully anastomosed 
to the portal vein of the transplanted liver. 

The jeopardy in which previous operations can place 
the liver transplant recipient has been well recognized.’ 
The adverse influence of procedures used to treat portal 
hypertension is seen in Table 3. Twenty-one (6.7%) of the 
313 recipients had undergone a portal-systemic shunt or 
splenectomy. In 14 of the 21 recipients, the portal vein 
was not normal at the time of transplantation, and in 
seven of these, the portal vein was thrombosed or absent. 
The technical adjustments made at the time of trans- 
plantation were not successful in six of the 14 patients 
(Table 3). 














Donor portal v. Spleen 
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Recipient 
splenic v. 





T tube - 


ee ee 
 ece eee @’=— nevna S 
ae 
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Fic. 4. Selective angiography after transplantation confirms the patency 
of a venous vessel graft used for the patient depicted in Figure 2 (OT 
288). The recipient is well after 4 years. 
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TABLE 3. Relation between Previous Operations on the Splanchnic Circulation and Portal Vein Complications 


Vol, 205 » No. 4 
No. of Abnormal Portal Vein 
Type of Operation Patients at OLT 

Portacaval shunt 7 3 thrombosed 

2 sclerotic 
Central splenorenal shunt 2 2 small 
Mesocaval shunt 2 small 
Splenectomy 9 3 thrombosed 

1 sclerotic 

| absent 
Total 2i 14 


OLT = orthotopic liver transplantation. 
SV = splenic vein. 


Shunts located at a distance from the hilum (spleno- 
renal and mesocaval) caused less intraoperative danger 
and were taken down to ensure optimal blood supply to 
the liver (Table 3). 


Portal Vein Thrombosis 


A portal vein thrombosis developed after operation in 
seven (2.2%) of the 313 patients. The incidence relative 
to the 393 grafts was 1.8%. 

The pertinent features of the seven patients are shown 
in Table 4. Four of the seven recipients had a satisfactory 
early convalescence. The diagnosis was suspected or made 
when evidence of portal hypertension developed, includ- 
ing variceal hemorrhage, persistence of esophageal varices 
on a barium swallow, and splenomegaly and hyper- 
splenism. 

Portal flow was restored in only one of these four pa- 
tients 8 months after transplantation. A high-grade ste- 
nosis developed at the anastomosis in this patient (OT 
193) (Fig. 5). The portal vein thrombosed completely 
during the next few days. She had thrombectomy and 
reperformance of the portal vein anastomosis (Fig. 6). At 
this extraordinarily difficult operation, a partial biliary 
‘tract obstruction was also relieved. In a second patient, 
the esophageal varices were controlled with sclerotherapy 
alone (OT 226). In another recipient (Fig. 7), a distal sple- 
norenal shunt became necessary because of recurrent 
hemorrhage 20 months after liver transplantation. In the 
latter two patients, the hilar portal vein of the graft has 
been revascularized by venous collaterals so that there 
was a high volume of residual hepatopetal flow (Fig. 7, 
bottom). 

The four patients whose early course was considered 
satisfactory had a pre-existing and unrecognized throm- 


Technical Solution Outcome 


Thrombectomy 1 completely successful; 2 
thrombosed but 
survived (Table 4) 

No solution 2 died of bleeding 

Shunts ligated 2 survived 

2 shunts ligated; 1 had 2 survived 


thrombosed 
Thrombectomy and dissection 

to confluence of SV-SMV 
Dissection to confluence 
Portacaval transposition 


1 died late thrombosis 


1 survived 
Died, no hepatic function 


SMV = superior mesenteric vein. 


bosis of the portal vein, splenic vein, and superior mes- 
enteric vein. At the time of transplantation, thrombec- 
tomy of the superior mesenteric vein was possible, but by 
the time angiography was performed 2 weeks later, the 
lumen was greatly attenuated in size, and much of the 
splanchnic flow was going through gastroesophageal col- 
laterals (Fig. 8). When the patient died 14 months later, 
the portal vein and the superior mesenteric vein had 
clotted. 

The other three patients were desperately ill after op- 


eration. Acute liver failure developed in two patients (OT 


259 and 273) and they were submitted to retransplanta- 
tion; one patient survived. The third patient (OT 214) 
had retransplantation after chronic rejection of his first 
graft. At the time of the transplantation, there was a major 
size disparity between the donor and recipient, so great 
that the abdomen could not be closed. A Silastic® bag 
was placed over the wound temporarily, and closure af- 
fected 2 days later. The reconstructed portal vein may 
have been buckled at that time. It was thrombosed 2 
months later at the time of autopsy. 

Four of the seven patients whose portal veins clotted 
are still alive, 3-5 years later; three patients have their 
original grafts and one patient was rescued with retrans- 
plantation (Table 4). 


Vena Caval Thrombosis 


There were three postoperative inferior vena caval 
thromboses, all originating at the lower vena caval anas- 
tomosis. The only survivor was the child whose portal 
vein was also clotted and who had prompt retransplan- 
tation (Table 4). A second child died almost 4 months 
after transplantation with slowly declining liver function 
beginning | month after operation. This child had a car- 
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diac arrest during performance of the lower vena caval 
anastomosis, and the suturing had been completed with 
the utmost dispatch under bad circumstances. The third 
patient had had multiple technical complications during 
a very difficult operation (Table 4). 


Portal Vein Pseudostenosis 


A 5-year-old boy (OT 286) had stenosis of the portal 
vein. His liver had been severely injured during procure- 
ment and preservation with a serum oxaloacetic trans- 
aminase level that rose to 10,000 IU on the first postop- 
erative day. He required ventilatory support for 12 post- 
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FIG. 5. Stenosis of the portal anastomosis diagnosed by transhepatic 
portography. 
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FIG. 6. Treatment of the lesion shown in Figure 5 by resection of the 
stenosis, thrombectomy, and re-anastomosis (OLT 193). The patient is 
alive 5 years later. 


operative weeks. After recovering, angiography was 
obtained that seemed to show a high-grade stenosis at the 
portal vein anastomosis. A decision was made to defer 
reoperation, and 3 months later, repeat angiography 
showed a normal reconstructed portal vein. Three other 
examples of pseudostenosis have been seen, apparently 
because of anastomosis of smaller hypoplastic recipient 
portal veins to larger donor portal veins. 


Portal Vein Disruption 


A 47-year-old woman had disruption of a choledoch- 
ocholedochostomy. The biliary fistula eroded the anterior 
wall of the portal vein anastomosis 2 weeks later causing 
a fatal hemorrhage. 
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The Budd-Chiari Syndrome 


The six women with this diagnosis were 16-40 years 
old (mean: 26.1 + 8.9 years SD). One patient died of 
infection 24 days after operation; but the other five pa- 
tients had prolonged survival. One patient died at 452 
days of recurrent Budd-Chiari syndrome after anticoag- 
ulant therapy was discontinued in preparation for a closed 
liver biopsy!*®; another death after 20 months was of a 
teenaged girl a few days after retransplantation for chronic 
rejection. 

The other three patients are alive after 2, 2, and 6 years, 
respectively. The survival of half of the patients was grat- 
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FIG. 7. Left top: percutaneous transhepatic portography showing extra- 
hepatic portal vein thrombosis (OLT 218) | year after OLT. Right top: 
anatomy reconstructed from the radiographs shown on the left. Left 
bottom: selective angiography showing portal venous revascularization 
of the liver by venous collaterals 1 year after OLT. 


ifying because of the great technical difficulties encoun- 
tered in all six patients. Two of the patients previously 
had undergone side-to-side portacaval shunts that had to 
be taken down at the time of transplantation, and two 
others had extensive thromboses of the portal vein and 
inferior vena cava that required thrombectomy. The latter 
two patients are still being carefully managed with Cou- 
madin® 2 years after transplantation. 


Discussion 


Most surgeons practicing today, and even those who 
are still young, will remember the pessimism with which 
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FIG. 8. Severe stenosis of the mesenteric vein and important gastro- 
esophageal collaterals at selective angiography 3 weeks after OLT (OT 
403). At the time of transplantation, phlebothrombectomy of the sple- 
nomesenteric confluence had to be performed. 


grafting of the portal vein or inferior vena cava was viewed, 
whether using natural vessels or prostheses.!™!8 The doc- 
trine that such grafts would easily clot was so pervasive 
that the venous system of hepatic homografts was seen 
by many early workers as the most important potential 
technical problem with liver replacement. Such concerns 
have become increasingly remote with the lack of venous 
complications in chronically surviving animals after liver 
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replacement’ and now with confirmatory human expe- 
rience. 

In humans, thrombosis of either the portal vein or in- 
ferior vena cava after liver replacement has been almost 
exclusively seen in pediatric recipients, and even in the 
smallest of these patients, thrombotic venous problems 
have been unusual. This low incidence has been all the 
more remarkable because of the common presence of fac- 
tors that could have, and possibly should have, predis- 
posed to venous thrombosis. About one in six of the liver 
recipients has had an abnormal portal vein or vena cava 
to which the vessels of the new liver had to be anasto- 
mosed, and in children with biliary atresia, the incidence 
of these dangerous situations has been one in four. 

Solutions to the pre-existing anatomic problems re- 
quired a number of variations from the standard opera- 
tion. The variations included the liberal use of free vein 
grafts in the portal system; none of these grafts are known 
to have clotted. In fact, the use of such free grafts would 
seem to be preferable in many situations to thrombectomy 
or other expedients in which a perfect technical result 
cannot be obtained. 

Finally, the success obtained with the Budd-Chiari syn- 
drome, a disorder caused by pertubations of coagulation, 
is worth noting. Although one of the six recipients with 
this disease died early after operation of acute rejection, 
the other five had long survival without recurrent disease. 
In one of these patients whose chronic anticoagulant ther- 
apy was unwisely stopped more than a year after opera- 
tion, a lethal recurrence then developed. '® 

It could be speculated that the small number of graft 
thromboses reported here is only the visible part of a true 
incidence from which silent thromboses have been ex- 
cluded. The argument could follow that the remarkably 
effective revascularization of the liver with collaterals after 
portal vein thrombosis documented in two of our patients 
could explain the retention of good liver perfusion and 
the preservation of hepatic function in other patients in 
whom the complication has not been diagnosed. 

However, there would be little justification for such a 
conclusion since real time ultrasonography has allowed 
discriminating study of all of the vascular structures of 
the graft in a noninvasive way. In our center, ultrasonog- 
raphy is used repeatedly during the early convalescence 
to check the state of the various vessels, and it has become 
part of the late follow-up care. The increased use of the 
imaging techniques has been part of the background that 
has made liver transplantation increasingly practical.!° 

In the years ahead, the growth of the portal and vena 
caval systems of our many pediatric recipients will be ex- 
ceptionally interesting to watch. A special technique has 
been used for all venous anastomoses, whereby slack is 
left in the Prolene suture used for the continuous anas- 
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tomoses.!> This excess Prolene, euphemistically called a 
“srowth factor,” can be drawn slowly into an expanding 
anastomosis, keeping pace with growth needs. This was 
particularly well seen in one of our patients whose pseu- 
dostricture at a portal venous anastomosis disappeared 
completely over a period of months at the same time as 
the disparity in donor and recipient vessel size corrected 
itself. This kind of adjustment is especially important in 
children with biliary atresia in whom a hypoplastic portal 
vein is the single most common pre-existing abnormality. 
The hypoplasia is probably due to shunting of blood away 
from the portal vein via collaterals established in the 
adhesions caused by portoenterostomy at an earlier age. 
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The University of Florida is seeking a General/Vascular 
Surgeon to join its major teaching unit in Jacksonville, 


_ Florida—University Hospital. Responsibilities involve 


teaching of undergraduate and graduate education pro- 

grams, a diverse clinical program, patient care and 
research. If qualified, will direct the vascular surgery serv- 
ice and participate in and/or direct the noninvasive 
vascular laboratory. Board certified in general surgery, 
preferably with experience in vascular and trauma sur- 
gery, and a strong background in research is desirable. 
Academic appointment at the Assistant/Associate/Pro- 
fessor level, depending upon qualifications. Applicant 
recruiting deadline, May 1, 1987. Anticipated starting 
date, July 1, 1987. Applicants are invited to forward cur- 
riculum vitae and names and addresses of three refer- 
ences to: Eric R. Frykberg, M.D., Chairman, General 
Surgery Search Committee, University Hospital of Jack- 
sonville, 655 West 8th Street, Jacksonville, Florida 32209. 
AFFIRMATIVE ACTION/EQUAL EMPLOYMENT 
OPPORTUNITYEMPLOYER. 





Board Certified or Eligible—GENERAL SURGEON— 
One of the largest physican-owned multispecialty 
medical group in Los Angeles County seeks highly quali- 
fied physicians. This opportunity includes guaranteed 
income, well-equipped offices, malpractice, health, life 
and disability benefits, and partnership after two years. 
Interested applicants should send CV to: Dr. Rafael 
Amaro, HCMG, Inc., 5959 W. Century Bivd., Suite 1122, 
Los Angeles, CA 90045. 





General Surgeon—(BC/BE) to join busy 35 physician 
muiltispecialty group in Northeastern Massachusetts 35 
miles from Boston. Excellent first year salary guaranteed 
with eventual association. Please send C.V. and referen- 
ces to Leonard Block, M.D., Medical Associates, 199 
Chelmsford Street, Chelmsford, MA 01824—(617) 256- 
6511. 





House physician with 2 or more years of formal training 
in surgery wanted for a 275 bed hospital. Excellent 
fringes. Hospital will cover malpractice insurance. Call 
George Kellas, M.D. (304) 242-6889. 





SEEKING GENERAL SURGEON with interest in Colo- 
rectal Surgery, Resident and Student teaching, and some 
administrative duties, to be Asst. Chief of Surgery at a 325 
bed—-teaching hospital affiliated with the University of 
Massachusetts. Academic appointment and large surgi- 
cal volume coupled with a central location for New 
England activities make this an attractive career choice. 
send CV to the Chief of Surgery, Worcester Memorial 
Hospital, Worcester, Massachusetts 01605. 





The Surgery Department of large multi-specialty physi- 
cian owned medical group seeks General Surgeon. We 
offer a competitive salary, excellent benefits, including 
malpractice insurance, and an opportunity for partner- 
ship. Please send C.V. in confidence to: Patti J. Hines, 
Director of Personnel, Friendly Hills Medical Group, 951 
S. Beach Bivd., La Habra, CA 90631. 
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Assistant Surgeon—ABS certified, recently completed 
cardiothoracic residency seeks assistant surgeon clini- 
cal and/or research position. University trained 
American white male with research and publishing expe- 
rience, excellent credentials and interpersonal skills. Box 
ANN4A, J.B. Lippincott Company, East Washington 
Square, Philadelphia, PA 19105. 





PEDIATRIC SURGEON. The Department of Surgery of 
the University of South Dakota is seeking a full-time 
academic pediatric surgeon. A 30-bed Level Ili neonatal 
intensive care nursery and an excellent research facility 
are available. Vice-chairmanship of the department may 
accompany this position depending on applicant's quali- 
fications, and a joint appointment to the Department of 
Pediatrics is available. Salary and benefits are highly 
competitive. Closing date for receipt of applications is 
May 1, 1987. Please forward Curriculum Vitae and three 
letters of reference to C.A. Assimacopoulos, M.D., Chair- 
man, Department of Surgery, 2501 W. 22nd St., Sioux 
Falls, SD 57105, telephone number 605-339-6791, The 
University of South Dakota is an equal employment 
opportunity /affirmative action employer. 
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GENERAL 
SURGEON 


Gundersen Clinic, Ltd., a multi—specialty clinic, is 
recruiting for a General Surgeon to join a Gundersen 
Clinic branch facility. We offer all benefits, coverage | 
and consultation generally offered from a] 
multi—specialty clinic. Excellent salary, benefit and | 
pension package, no investment required. Service | 
organization. Write: 





Bruce A. Polender, M.D. 


Gundersen Clinic, Ltd. 


1836 South Avenue 
La Crosse, WI 54601 


An Equal Opportunity Employer 
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And now Weck is ready with _ 
the Hemoclip X20.The first ring- 
handled automatic ligating clip 
applier that’s as close to perfect 
as you can get. 
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CHANGE THE FACE OF PAIN 





The following is a brief summary only. Before 
prescribing, see complete prescribing information in 
TYLOX® labeling. 

CONTRAINDICATIONS: TYLOX capsules should not be 
administered to patients who have previously exhibited 
hypersensitivity to any component 

WARNINGS: TYLOX capsules contain sodium metabisulfite, 
a sulfite that may cause allergic-type reactions (e.g., hives, 
itching, wheezing, anaphylaxis) in certain susceptible 
persons. Although the overall prevalence of sulfite sensitivity 
in the general population is probably low, it is seen more 
frequently in asthmatics or in atopic nonasthmatic persons. 
PRECAUTIONS: General: Head Injury and increased 
Intracranial Pressure: The respiratory depressant effects of 
narcotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the presence of 
head injury, other intracranial lesions, or a pre-existing 
increase in intracranial pressure. Furthermore, narcotics 
produce adverse reactions which may obscure the clinical 
course of patients with head injuries. Acute Abdominal 
Conditions: The administration of TYLOX capsules or other 
narcotics may obscure the diagnosis or clinical course In 
patients with acute abdominal conditions. 

Special Risk Patients: TYLOX capsules should be given with 
caution to certain patients such as the elderly or debilitated, 
and those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and prostatic 
hypertrophy or urethral stricture. 

Information for Patients: Oxycodone may impair the 
mental and/or physical abilities required for the performance 
of potentially hazardous tasks such as driving a car or 
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operating machinery. The patient using TYLOX capsules 
should be cautioned accordingly 

Drug Interactions: Patients receiving other narcotic 
analgesics, antipsychotics, anti-anxiety agents, or other 
CNS depressants, including alcohol, concomitantly with 
TYLOX capsules, may exhibit additive CNS depression due 
to the oxycodone component. When such combined 
therapy is contemplated, the dose of one or both agents 
should be reduced. The use of MAO inhibitors or tricyclic 
antidepressants with oxycodone preparations may increase 
the effect of either the antidepressant or oxycodone. The 
concurrent use of anticholinergics with oxycodone may 
produce paralytic ileus. 

Usage in Pregnancy: Pregnancy Category C. Animal 
reproductive studies have not been conducted with 
TYLOX. It is also not known whether TYLOX can cause 
fetal harm when administered to a pregnant woman or 

can affect reproductive capacity. TYLOX should not be 
given to a pregnant woman unless in the judgement of the 
physician, the potential benefits outweigh the possible 
hazards 

Nonteratogenic Effects: Use of narcotics during pregnancy 
may produce physical dependence in the neonate. 

Labor and Delivery: As with all narcotics, administration of 
TYLOX to the mother shortly before delivery may result in 
some degree of respiratory depression in the newborn and 
the mother, especially if higher doses are used. 

Nursing Mothers: It is not known whether the components 
of this drug are excreted in human milk. Because many 
drugs are excreted in human milk, caution should be 
exercised when TYLOX is administered to a nursing woman. 
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Pediatric Use: TYLOX capsules should not be adminis- 
tered to children. 

ADVERSE REACTIONS: The most frequently observed 
adverse reactions include lightheadedness, dizziness, 
sedation, nausea, and vomiting. These effects seem to be 
more prominent in ambulatory patients than in non-ambula- 
tory patients, and some of these adverse reactions may be 
alleviated if the patient lies down. Other adverse reactions 
include allergic reactions, euphoria, dysphoria, constipation, 
skin rash, and pruritus. At higher doses oxycodone has 
most of the disadvantages of morphine including respiratory 
depression. 

DRUG ABUSE AND DEPENDENCE: 1 YLOX capsules 

are a Schedule || controlled substance. Oxycodone can 
produce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence, and tolerance may 
develop upon repeated administration of TYLOX capsules, 
and they should be prescribed and administered with the 
same degree of caution appropriate to the use of other oral 
narcotic-containing medications 

Full directions for use should be read before administer- 
ing or prescribing. 

For information on symptoms and treatment of overdos- 


age, see full prescribing information. 9/19/86 
McNEIL 
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The Reversal of the Hepatorenal Syndrome in Four 
Pediatric Patients Following Successful 
Orthotopic Liver Transplantation 





R. PATRICK WOOD, M.D., DEMETRIUS ELLIS, M.D., and THOMAS E. STARZL, M.D., PH.D. 





Four pediatric patients are presented in whom profound renal 
failure (hepatorenal syndrome) developed in association with se- 
vere end-stage liver disease. All four patients had successful 
orthotopic liver transplantation. Special emphasis is given to the 
preoperative and postoperative renal function in the patients, 
and the criteria used to establish the diagnosis of the hepatorenal 
syndrome are discussed. In the initial work on liver transplan- 
tation and reversal of the hepatorenal syndrome, two of the three 
patients recovered renal function but died in the perioperative 
period.’ The four patients presented in this report have not only 
had reversal of the hepatorenal syndrome after successful or- 
thotopic liver transplantation but have also survived long term. 
The four patients have been followed up for periods ranging 
from 18 months to 4.5 years. Three of the four patients have 
maintained near normal renal function, whereas the fourth patient 
(who had a left nephrectomy for obstruction and sepsis) has had 
a significant decline in renal function. 


NE OF THE WELL-DOCUMENTED complications of 
end-stage liver disease is renal failure. The oc- 
currence of progressive renal failure in patients 

with severe liver failure has been termed the hepatorenal 
syndrome (HRS). In 1973, Iwatsuki et al. reported three 
adult patients who had reversal of their renal failure after 
successful orthotopic liver transplantation.! Unfortu- 
nately, two of these patients died in the perioperative pe- 
riod although both had improvement in their renal func- 


tion. We present four pediatric patients who not only had: 


reversal of their renal failure after successful orthotopic 
liver transplantation but also have survived long term: 
three with stable renal function and one with progressive 
renal impairment. 


Supported by Research Grants from the Veterans Administration and 
Project Grant No. AM-29961 from the National Institutes of Health, 
Bethesda, Maryland. 

Reprint requests: R. Patrick Wood, M.D., Department of Surgery, 
University of Nebraska Medical Center, 42nd and Dewey Avenue, 
Omaha, NB 68105. 

Submitted for publication: September 23, 1986. 
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From the Department of Surgery, University of Pittsburgh 
Health Center, University of Pittsburgh, Pittsburgh, 
Pennsylvania 


Case Reports 


Selected clinical features of the patients presented below 
are shown graphically in Figures 1 and 2. 


Case l 


A 12.5-year-old, 30-kg white male was referred to the University of 
Pittsburgh on 8/26/81 for evaluation for liver transplantation. He was 
first hospitalized in Chicago in May 1981 when a diagnosis of Wilson's 
disease was made based on elevated serum and urinary copper levels, a 
low serum ceruloplasm, and elevated copper in a liver biopsy. On ad- 
mission to the hospital in Pittsburgh he was cachectic and deeply jaun- 
diced with moderate ascites and hepatosplenomegaly. Admission ‘abo- 
ratory values included a blood-urea nitrogen (BUN) of 13 mg/dL, serum 
creatinine of 0.5 mg/dL, total bilirubin of 35.8 mg/dL, and a urinary 
sodium of 26 mEq/L. During the next 2 weeks an attempt was made to 
control his ascites and hyponatremia. He became oliguric during this 
period with urinary output falling below 0.78 mL/kg/h. On 9/18/81 the 
BUN was 48 mg/dL, serum creatinine was 3.0 mg/dL, and total bilirubin 
was 26 mg/dL. Nephrology consult recommended volume expansion to 
rule out dehydration and prerenal azotemia. Despite expansion af the 
patient’s intravascular volumes with both colloid and crystaloid, there 
was no improvement in the urinary output, the urinary sodium remained 
<10 mEq/L, and the fractional excretion of sodium (FEna) in the urine 
ranged from 0.3-0.6%. The patient required hemodialysis twice bzfore 
transplantation. In addition, he had a pronounced deterioration of his 
neurologic status in the last several days before transplantation and he . 
was in stage 3 hepatic coma at the time of operation. On the day preceding 
transplantation, laboratory values included a BUN of 80 mg/dL, serum 
creatinine of 4.0 mg/dL, and total bilirubin of 31.5 mg/dL, and his urinary 
output was 0.29 mL/ke/h. On 9/27/81 he had an {1-hour liver trans- 
plantation during which his urinary output was 0.19 mL/kg/h and his 
fluid balance was positive 4 L. Over the first 72 hours after operation 
his urinary output gradually increased from 0.18 mL/ke/h to 0.64 mL/ 
kg/h. Over the same period his BUN rose to 102 mg/dL, whereas the 
serum creatinine and total bilirubin levels fell to 2.6 mg/dL and 4.5 mg/ 
dL, respectively. By the seventh postoperative day his urinary output 
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had increased to 1.99 mL/kg/h with a BUN of 74 mg/dL and serum 
creatinine level of 1.5 mg/dL. He did not require dialysis after operation. 
His general recovery was complicated by slow resolution of his neurologic 
dysfunction and problems with adequate oral nutrition. After 2 months 
he was discharged with a BUN of 24 mg/dL, serum creatinine level of 
0.7 mg/dL, and total bilirubin level of 0.6 mg/dL. He has maintained 
stable renal and hepatic function over the 4.5 years since transplantation 
(Table 1). 


Case 2 


A 17-year-old, 90-kg white male was transferred to the University of 
Pittsburgh on 5/3/82 for treatment of end-stage liver failure and for 
possible liver transplantation. He was first diagnosed with non-A, non- 
B hepatitis in late 1977. After a course of corticosteroids, jaundice resolved 
as did a similar episode of jaundice in April 1978. In December 1981, 
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Fic. 1. The urinary output 
for each of the four patients 
is shown from pretransplan- 
tation day 16 through 16 days 
after transplantation. Day 0 
is the day of transplantation. 


— Patient #1 
All four patients demonstrate 


~~ Patient #2 oliguria in the immediate 

pretransplantation period 
~~ Patient #3 with more profound oliguria 
© Patlent #4 in the immediate post trans- 


plantation period. All four 
patients demonstrated a 
rapid rise in their urinary 
output over the first 2 weeks 
after transplantation, indi- 
cating the recovery of renal 
function in all patients. 


10 12 14 16 


another episode of jaundice improved but never completely resolved 
following steroid therapy. In March 1982, he was admitted to a university 


hospital for spontaneous bacterial peritonitis and poorly controlled ascites. . 


Laboratory values obtained on that admission included a BUN of 8 mg/ 
dL, serum creatinine of 0.8 mg/dL, and total bilirubin of 16 mg/dL. He 
was treated with gentamicin and a cephalosporin, and despite persistently 
subtherapeutic gentamicin levels his peritonitis resolved. On 4/25/82 his 
BUN had increased to 59 mg/dL and his serum creatinine level increased 
to 2.4 mg/dL. Diuretics were stopped and his intravascular volume was 
expanded with colloid and crystaloid guided by his central venous pressure 
measurements. Despite this therapy his serum creatinine level rose to 
4.5 mg/dL and his urinary sodium level fell from 55 mEq/L on 4/25/ 
82 to 8 mEq/L on 4/27/82. Oliguria ensued and peritoneal dialysis was 
instituted. His mental status also deteriorated, and despite continuous 
peritoneal dialysis his BUN rose to 74 mg/dL and serum creatinine level 
rose to 5.2 mg/dL. Urinary sodium rose slightly to 26 mEq/L on 4/30/ 


Fic. 2. The serum creatinine 
levels for each of the four pa- 
tients is shown from pre- 
transplantation day 16 
through 16 days after trans- 
plantation. Day 0 is the day 
of transplantation. The four 
patients demonstrate varying 
levels of serum creatinine 
during the 2 weeks before 
. transplantation as three of the 
four patients had dialysis 
during this period (see text for 
details). The recovery of renal 
function in all four patients 
during the first 2 weeks after 
transplantation is illustrated 
by the rapid fall in the serum 


1.2 


1.0 


0.8 
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v4 creatinine level experienced 

by all patients during this pe- 

riod. The insert shows the 

12 14 16 0.0 serum creatinine level for all 


four patients 2 months after 
transplantation. 
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82 although oliguria persisted and FEna was persistently <1.0%. He was 
transferred to Pittsburgh, and laboratory values on arrival included a 
BUN of 102 mg/dL and serum creatinine of 15.5 mg/dL. Maximal BUN 
and serum creatinine levels before operation were 204 mg/dL and 19.5 
mg/dL, respectively, whereas urinary output ranged from 0.4 mL/kg/h 
to 0.8 mL/kg/h and FEna ranged from 0.2-0.7% during the 2 weeks 
before transplantation. On 5/10/82 he underwent a 13.5-hour liver 
transplantation during which his urinary output was 0.09 mL/kg/h and 
he had a positive fluid balance of 6 L. One day after operation his urinary 
output was 0.13 mL/kg/h and urinary sodium was <10 mEq/L. He 
required hemodialysis twice during the first postoperative week. On 
postoperative day 7 his BUN and serum creatinine levels were 134 mg/ 
dL and 3.6 mg/dL, respectively, his total bilirubin level was 15.8 mg/ 
dL, and urinary output was >1.0 mL/kg/h. By day 14 these values had 
fallen to 47 mg/dL, 1.4 mg/dL, and 9.9 mg/dL, respectively. His post- 
operative course was complicated by a bile leak requiring an exploratory 
laporotomy and broad spectrum antibiotics, mild graft rejection, and a 
painful neuritis at the site of his dialysis shunt. These problems resolved 
and he was discharged on 6/24/82 with a BUN of 44 mg/dL, serum 
creatinine level of 1.2 mg/dL, and total bilirubin level of 2.3 mg/dL. He 
had rejection of his first liver and underwent a second liver transplantation 
on 1/6/85. He maintained normal renal function throughout the course 
of his second transplantation and has continued to have stable renal 
function over the 4 years of follow-up (Table 1). 


Case 3 


A 12.5-year-old, 35-kg white male was transferred on 10/25/83 to the 
University of Pittsburgh for evaluation for liver transplantation. He had 
been diagnosed at the age of 4 years as having alpha-1-antitrypsin defi- 
ciency. Since that time he had been hospitalized for a variety of com- 
plications of the liver disease including peritonitis, ascites, pleural effu- 
sions, hypersplenism, and encephalopathy. On admission in Pittsburgh 
physical examination was remarkable for profound jaundice, cachexia, 
hepatosplenomegaly, and massive ascites. Laboratory values included a 
BUN of 38 mg/dL, serum creatinine of 0.9 mg/dL, total bilirubin of 28 
mg/dL, and urinary sodium of 30 mEq/L. After several days in the 
hospital, he was discharged but was readmitted on 11/14/83 for control 
of his ascites and again on 12/5/83 for spontaneous bacterial peritonitis. 
During this last hospitalization his BUN and serum creatinine levels 
became elevated, and by 12/14/83 they were 64 mg/dL and 1.7 mg/dL, 
respectively. His urinary output fell from 1.79 mL/kg/h to <1.10 mL/ 
kg/h during this same period. Antibiotics during this period were a first- 
generation cephalosporin and ampicillin. Urinary sodium fell from 54 
mEq/L on 12/13/83 to 24 mEq/L on 12/15/83 (no other values are 
available), whereas FEna ranged during the perioperative period from 
0.2-0.4%. Renal consult recommended a fluid challenged to rule out 
dehydration and prerenal azotemia as the cause of the renal dysfunction. 
Despite increasing his central venous pressure to greater than 9 mmHg, 
his renal function did not improve. One day before operation his labo- 
ratory values included a BUN of 100 mg/dL, serum creatinine of 2.6 
mg/dL, total bilirubin of 51.2 mg/dL, and his urinary output was 0.96 
mL/kg/h. He underwent transplantation on 12/19/83, and during his 
13-hour operation his urinary output was 0.11 mL/kg/h and he had a 
positive fluid balance of 5 L. By postoperative day four his BUN had 
risen to 166 mg/dL and serum creatinine level had risen to 4.5 mg/dL. 
He required dialysis five times over the first 12 postoperative days despite 
a urinary output that increased from 0.04 mL/kg/h to 0.75 mL/kg/h by 
day 12. By the end of the third postoperative week his BUN and serum 
creatinine levels had decreased to 86 mg/dL and 0.8 mg/dL, respectively. 
On postoperative day 10 he was febrile, and Candida was cultured from 
his urine. Work-up revealed a horseshoe kidney with a left ureteropelvic 
` junction obstruction and hydronephrosis. After a prolonged attempt to 
eradicate his funguria, including the placement of a left nephrostomy 
tube, amphotericin irrigations through the nephrostomy tube and sys- 
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TABLE |. Follow-Up Laboratory Values as of June 23, 1986 


Interval from 
Transplant BUN Creatinine Bilirubin 
Case # (years) (mg/dL) (mg/dL) (mg/dL) 
l 4.5 30 1.5 1.7 
2 4.0 24 1.1 1.8 
3 2.3 96 3.2 1.6 
4 1.5 44 1.9 0.8 


temic amphotericin, he underwent a resection of the left portion of the 
horseshoe kidney on 2/23/83. After the procedure he made a rapid re- 
covery, and at the time of discharge on 3/7/83 his BUN was 43 mg/dL, 
serum creatinine level was 1.1 mg/dL, and total bilirubin level was 0.8 
mg/dL. Over the past 27 months of follow-up he has remained well but 
has had a significant deterioration of his renal function despite continued 
normal liver function (Table £). 


Case 4 


A 13-year-old, 80-kg white female was transferred to the University 
of Pittsburgh on 10/16/84 for liver transplantation. Approximately | 
month before her transfer she had a flu-like iliness with nausea, vomiting, 
fever, malaise, and pharyngitis. Several days after the onset of symptoms 
she was seen by her local physician who noted right upper quadrant pain 
and jaundice (total bilirubin level was 20 mg/dL). The tentative diagnosis 
was hepatitis although serologic tests for hepatitis were negative. She was 


- admitted to her local hospital 2 days later. Results of physical examination 


revealed splenomegaly, deep jaundice, and no abnormalities on neuro- 
logic examination. Laboratory values included a BUN of 58 mg/dL, 
serum creatinine of 4.8 mg/dL, and total bilirubin of 55.8 mg/dL. The 
patient was transferred to a university hospital where re-evaluation re- 
vealed that her renal failure, coagulopathy, and liver failure had all wors- 
ened and she was now in stage two hepatic coma. A diagnosis of acute 
Wilson’s disease was confirmed by the presence of elevated serum and 
urinary copper levels, low serum ceruloplasm, and high copper levels on 
liver biopsy. Over the next 12 days her condition further deteriorated. 
She had two respiratory arrests requiring mechanical ventilation, do- 
pamine, and lidocaine. She became oliguric (urinary output <0.02 mL/ 
kg/h) and was maintained on daily hemodialysis. A liver became available 
for transplantation on 10/16/84 and the patient was transferred to Pitts- 
burgh. Preoperative laboratory values included a BUN of 67 mg/dL, 
serum creatinine of 5.9 mg/dL, and total bilirubin of 48 mg/dL. During 
her 18-hour surgery her urinary output was 0.04 mL/kg/h and she had 
a positive fluid balance of 7 L. Over the first 7 days after operation her 
urinary output increased from 0.05 mL/kg/h to 0.29 mL/kg/h. She re- 
quired hemodialysis four times during the first 2 postoperative weeks. 
Renal function steadily improved and her Bun was 80 mg/dL and serum 
creatinine level was 2.3 mg/dL by the end of the first postoperative month. 
Her total bilirubin level 1 month after operation was 3.0 mg/dL. This 
recovery took place in the face of a number of complications that occurred 
during the postoperative period. These included two episodes of cutaneous 
herpes requiring two 10-day courses of acyclovir, a bile leak requiring 
operative repair and broad spectrum antibiotics for 14 days, and moderate 
rejection of the hepatic allograft reversed with high-dose steroids. Two 
months after transplantation she was discharged with a BUN of 56 mg/ 
dL, serum creatinine level of 1.1 mg/dL, and total bilirubin level of 1.4 
mg/dL. She was readmitted approximately 3 months later for treatment 
of acute rejection of the hepatic allograft. At that time she had a major 
gastrointestinal hemorrhage as well as a severe episode of rejection. De- 
spite these difficulties her renal function remained essentially unchanged 
from the time of her initial discharge and has remained stable during 
the 18 months of follow-up (Table 1). 
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TABLE 2. Criteria Used to Diagnose HRS 
Criteria 


Presence of severe liver disease. 

- Absence of primary renal disease. 

Acute or subacute onset of azotemia. 

Relative oliguria with urine output <500 mL/24 h. 

Urinary sodium <10 mEq/L or FEna <1.0%. 

Benign urinary sediment. 

No response to volume expansion or correction of “prerenal’’ factors. 


Discussion 


HRS was first described by surgeons in the 1930s, and 
since that time it has been the subject of much research 
and speculation.” One of the major difficulties in the study 
of this syndrome has been the lack of universal agreement 
regarding the criteria needed to establish this diagno- 
sis.” The criteria that we have used to make this diagnosis 
are listed in Table 2. Although not all inclusive, these 
criteria have served as useful guidelines to identify the 
presence of this syndrome in our patients awaiting liver 
transplantation. All of these patients had obvious severe 
end-stage liver failure and would have died in a relatively 
short time had they not undergone a liver transplantation. 
Three patients had deterioration of their liver function 
over several years, whereas Case 4 had acute hepatic fail- 
ure. All four patients had profound hyperbilirubinemia 
at the time of their liver transplantation. However, there 
has been no correlation between the level of bilirubin and 
the onset of renal failure.” Our experience would tend to 
support this. Many of the patients awaiting liver trans- 
plantation have total bilirubin levels that are elevated to 
an even greater degree than the four patients presented, 
and yet many of these patients maintain normal renal 
function. 

All four patients had progressive deterioration of their 
renal function yet, in all four, the urinalysis remained 
normal on repeated examinations throughout their pre- 
operative hospital course. In Cases 1 and 3, despite long 
histories of progressive liver failure with multiple com- 
plications, renal failure developed acutely in less than 2 
weeks. Case 2 also had chronic hepatic failure but expe- 
rienced a more gradual onset of renal failure over the 
course of several weeks. Renal failure developed in Case 
4 soon after the onset of acute hepatic failure. Neither the 
duration of the renal failure or length of time with hepatic 
failure nor the time course over which the renal failure 
developed seemed to influence the duration of the renal 
failure after transplantation. 

Papper’ noted the interesting observation that most of 
his 200 patients with HRS entered the hospital with nor- 
mal renal function. This was also the case in three of our 
four patients. The question that remains unanswered is 
whether the HRS results from the events that precipitated 
the hospital admission or results from events that occur 
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after the patient is hospitalized. The single most prominent 
factor in our patients appeared to be an acute depletion 
of the intravascular volume. In Case 4 this appeared to 
be secondary to severe emesis, whereas in Cases 1 and 3 


it was related to aggressive diuretic therapy to control as- ` 


cites. Cases 2 and 3 had episodes of moderately severe 
peritonitis, and Case 2 also had a gastrointestinal hem- 
orrhage as another possible precipitating event. Unfor- 
tunately no consistent precipitating event(s) has been 
identified. As stated by Papper,’ “There are no apparent 
clinical, functional, renal, or hepatic laboratory charac- 
teristics that identify those patients with cirrhosis who 
will ultimately develop renal failure.” 

Just before transplantation, urinary output of these four 


“patients averaged 0.39 mL/kg/h (range: 0.02-0.96). How- 


ever, all patients experienced severe oliguria during op- 
eration and during the immediate postoperative period. 
Iwatsuki et al.’ reported that the time for recovery of renal 
function in three adult patients was quite variable. In this 
series, all four patients had a significant return of renal 
function by the end of the second postoperative week 
(Figs. 1 and 2). In all cases the recovery of renal function 
was associated with continued improvement in hepatic 
allograft function. This correlates well with the fact that 
in the isolated case reports of spontaneous recovery from 
the HRS reported in the literature, the single most im- 
portant factor was improvement in the patients’ liver 
function.’ $ 

All four patients received intravenous cyclosporine as 
their primary immunosuppressive agent. This drug is 
profoundly nephrotoxic, and it is interesting that renal 
function improved and normalized despite the use of this 
drug. The recovery of renal function also occurred in spite 
of the fact that three of the four patients had significant 
postoperative complications including, in Case 3, a left 
nephrectomy and the use of systemic amphotericin, an- 
other potentially nephrotoxic agent. Three of the four pa- 
tients have maintained stable renal function during the 
follow-up period, which ranges from 1.5-4.5 years. Case 
‘3, however, has experienced a gradual deterioration of his 
renal function since his transplantation, possibly second- 
ary to damage done to the remaining portion of his horse- 
shoe kidney at the time of the partial nephrectomy or 
perhaps secondary to long-term cyclosporine nephrotox- 
icity (Table 1). It is clear from the course of our patients 
that after recovery from the HSR there are no long-term 
detrimental effects on renal function. This reaffirms the 
concept that the renal insult in patients with the HSR is 
reversible and that the damaged liver is the source of the 
nephrotoxic “agent.” | 

The differentiation of the HRS from prerenal azotemia 
or acute tubular necrosis is often quite difficult. All of the 
patients except Case 4 underwent a deliberate attempt to 
expand their intravascular volume to eliminate dehydra- 
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tion or prerenal azotemia as the cause of their deteriorating 
renal function. There was no improvement in any patient 


after this therapy. The attempt to expand the intravascular ` 


volume in this group of patients must be closely guided, 
. as it was in these patients, by the central venous pressure 
measurements. Pulmonary edema is prone to develop in 
these patients even with minimal volume overload. 

One finding believed by most authors to be important 
in the diagnosis of the HRS has been the presence of uri- 
nary sodium concentrations of <10 mEq/L. In addition, 
Steiner (1984) and Espinel (1976) noted that patients with 
the HRS had FEna of <1.0%.”'° All four patients had 
values for urinary sodium excretion within the above lim- 
its. A wide range of values was noted in all patients, and 
urinary sodium excretion varied with the stage of the ill- 
ness. This further illustrates that no single criterion can 
be exclusively used to make the diagnosis of the HRS. 
Rather, the diagnosis is dependent on both laboratory 
and clinical data that are interpreted in the overall setting 
of the patient’s illness. 

The benefit of dialysis in patients with the HRS has 
been controversial,!!~!° and the use of dialysis in patients 
with the HRS has even been claimed to have an adverse 
effect on survival.'? In the current series, Cases 1, 2, and 
4 had dialysis before transplantation, and no patient ex- 
perienced a further deterioration in their clinical status. 
In fact, Case 2 had an increase in urine volume after the 
institution of peritoneal dialysis. Three of the four patients 
required further dialysis treatments after operation before 
the return of adequate renal function. Although there is 
no data to support the routine use of dialysis in patients 
with the HRS, in our unique transplant population the 
use of preoperative dialysis supported three patients until 
a suitable donor liver could be procured, whereas post- 
operative dialysis provided support for three patients until 
there was adequate improvement in their intrinsic renal 
function. Therefore, in this unique group of patients with 
the HRS, dialysis was of unquestionable value. 

It is beyond the scope of this paper to discuss the various 
theories that speculate as to the cause of the HRS, and 
the reader is referred to the excellent reviews by Papper,’ 
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Metz and Tompkins,” and Conn.* The major difficulty 
in identifying the cause of this syndrome has been high 
mortality associated with the syndrome, which obviously 
does not allow for comparisons of patients before and 
after recovery from the syndrome. Detailed studies of liver 
transplant candidates in whom HRS develops and whom 
subsequently undergo transplantation may provide in- 
valuable information in the search for the cause of this 
syndrome. . 
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The nonrecirculating isolated perfused rat liver was used to-study 
biliary antibiotic excretion by the liver in a steady-state, con- 
trolled environment in which bile flow, bile salt output, and an- 
tibiotic delivery were maintained under constant conditions. The 
effects of piperacillin, ampicillin, and gentamicin on bil2 flow 
and bile salt output were analyzed; none altered bile salt autput, 
and only high concentrations of piperacillin (100 ug/mL) in- 
creased bile flow. The ratio of antibiotic concentration im bile 
and perfusate depended on the type of antibiotic and perfusate 
concentration. Piperacillin infusions at perfusate concentrations 
of 50 or 100 „g/mL (in the presence of 60 uM taurockolate) 
yielded bile to perfusate ratios of 112 + 10 versus 49 + 3, re- 
spectively. Using similar perfusate, the concentration ratos for 
ampicillin (20 ug/mL) and gentamicin (10 ng/mL) wer2 only 
3.4 + 0.5 and 0.5 + 0.1, respectively. By altering the perfusate 
to contain either 60 uM or 240 uM taurocholate, we found vari- 
ance in bile salt output from 27 + 1 to 115 + 2 wmol/h, yet this 
alteration had little effect on the output of ampicillin (perfusate 
concentration of 20 ug/mL), 73 + 7 versus 74 + 12 ug/h, or 
piperacillin (perfusate concentration 100 ug/mL), 10 + 1 versus 
11 + 2 mg/h. Thus, it appears ampicillin and piperacilin are 
excreted into bile at high concentrations by bile salt-indep2ndent 
pathways. Partial biliary obstruction (6 cm H20) results in sig- 
nificant decreases in bile volume. Infusion of 50 ug/ml of pi- 
peracillin resulted in increased biliary flow that approached non- 
obstructed values. Obstruction resulted in significant decreases 
in bile piperacillin concentration. Whether the choleretic effect 
of high concentrations of piperacillin has any clinical significance 
in nonobstructed or obstructed conditions remains to be estab- 
lished. 
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HE PHYSIOLOGY OF ANTIBIOTIC EXCRETION by the 
liver is an area of clinical relevance,’ yet little is 
known of the relationship between antibiotic ex- 

cretion and bile flow or composition. Most studies of bil- 
lary antibiotic excretion have depended on T-tube sam- 
pling, in which the antibiotic levels in bile and serum 
were in constant flux and the bile salt output was dimin- 
ished.” Such studies make assumptions about the rela- 
tionship between biliary antibiotic excretion and serum 
antibiotic concentration in vivo; however, the presence of 
extrahepatic metabolism and excretion, fluctuating hor- 
monal influences on the liver, and variable hepatic blood 
flow make final results difficult to interpret. In addition, 
these variables make analysis of the effects of antibiotic 
excretion on bile flow and composition hard to deter- 
mine.** To address these problems, we used a nonrecir- 
culating isolated perfused rat liver PRL) to investigate 
the relationship of bile flow and bile salt output to bile 
antibiotic concentration. Such studies allow a more de- 
tailed analysis of biliary excretion of antibiotics in a man- 
ner not previously described. The IPRL can achieve a 
stable, well-controlled sytem in which the effects of an- 
tibiotics on bile flow and composition as well as the effect 
of varying bile composition on antibiotic output into bile 
could be assessed. 

We chose to evaluate ampicillin and gentamicin for 
several reasons: (1) their potent in vitro activity against 
Streptococcus faecalis and Escherichia coli, important 
pathogens in biliary tract sepsis’; (2) their frequent use in 
cholangitis and acute cholecystitis; and (3) their represen- 
tation of two important classes of antimicrobial agents, 
-lactams and aminoglycosides. We also selected piper- 
acillin, a newer, extended 8-lactam, due to claims of the 


420 


Vol. 205 + No. 4 


Fic. 1. Liver perfusion ap- Hepatic Vein Outflow 


paratus: the nonrecycling rat 
liver perfusion apparatus is 
depicted. Inflow perfusate is 
pumped via peristaltic pump 
through a membrane OXY- 
genator. The water bath is ef- 
fective in maintaining a con- 
stant 37 C inflow perfusate 
temperature. Hepatic’ vein 
outflow is then used to collect 
the effluent, and the bile duct 
is cannulated for continuous 
biliary samples. 


eed | Outflow i 
Se] Perfusate /. ee 
dl Sample AY 





| Bile Duct Outflow 


neg yetye Bi le 
suset Sample 





high biliary concentrations attained during therapy??? and 
its increased activity in vitro against the same members 
of the Enterobacteriaceae involved in biliary infec- 
tions. 11,12 

We hypothesized that ampicillin, gentamicin, aa pi- 
peracillin might alter bile flow or bile salt output, and 
conyersely that varying bile salt output and bile flow might 
alter antibiotic output or concentrations. We sought to 
determine changes in antibiotic concentration and output 
over time during constant bile salt output using the IPRL. 
Finally, we sought to evaluate the consequences of partial 
biliary obstruction on biliary excretion of piperacillin and 
compare those effects with the nonobstructed state. 


Materials and Methods 
The IPRL System 


The liver perfusion apparatus used in these studies is 
a nonrecirculating system, as depicted in Figure 1. A per- 
fusate mixture with fixed concentrations of antibiotic and 
bile salt was oxygenated using; a Silastic tubing membrane 
oxygenator!? with 95% O, + 5% CO3, heated in a water 
bath to 37 C,'* and perfused in situ in rat livers via the 
portal vein using a peristaltic pump. The perfusate consists 
of 3% albumin (Fraction V Bovine albumin, #A-8022 
Sigma Chemical, St. Louis, MO), 10% washed human 
erythrocytes, and 100 mg/dL dextrose in Krebs bicarbon- 
ate Solution adjusted to pH 7.4 with 1 N NaOH, along 
- with a fixed concentration of radiolabeled 14C taurocholate 
(Sigma Chemical, St. Louis, MO) and antibiotic. This 
_ mixture is associated with negligible histologic chatless 
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and enzyme release.'*-!® Perfusate 4C taurocholate con- 
centrations of either 60 or 240 uM were studied; flaw 
rates of 1.1-1.4 mL/min- g`! liver weight (approximately 
10 mL/min) were used to approximate the physiologic 
range of rat portal flow.'”-”? The concentrations of anti- 
biotic in the perfusate were: gentamicin, 10 ug/mL; am- 
picillin, 20 ng/mL; and piperacillin, 50 and 100 ug/mL, 
respectively, representative of serum concentrations in the 
range achieved after standard parenteral doses used to 
treat infections in humans.*"'° Although some authors- 
have suggested using perfusion media with higher he- 
matocrits, the lower hematocrit in our perfusate is similar 
to that used by others'*-'®4 and minimizes the effects of 
erythrocytes on antibiotic metabolism or binding without 
compromise of adequate tissue oxygenation. 

The livers of groups of 10 or more adult female Wistar 
rats weighing 300-400 g were perfused via the portal vein 
after hepatic artery occlusion.!° The rats were weighed, 
anesthetized with intraperitoneal pentobarbital (30 mg/ 
kg), and placed supine on wooden plates. PE10 tubing 
was used to cannulate the bile duct to collect all hepatic 
bile in 3-mL glass tubes. The hepatic artery was ligated 
and the portal vein perfused through an 18-gauge catheter. 
The inferior vena cava was cut to avoid hepatic congestion, 
and the superior vena cava was cannulated through the 
right atrium with PE240 tubing, which allowed the hepatic 
effluent to be collected in graduated beakers. The inferior 
vena cava was then ligated. The total hepatic ischemic 
time was never in excess of 5-10 seconds. The liver was 
covered in situ with plastic wrap to prevent dessication 
and was placed in.an insulated, temperature-controlled 
box. Portal vein perfusion pressures were 10-12 cm H,O. 
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FIG. 2. The effect of different perfusate bile salt concentrations on bile 
flow: over a range of taurocholate concentrations in the perfusate (30- 


240 uM), bile flow was graphed against bile salt output and was linearly 
related with a correlation coefficient of 0.96. (Mean + SEM.) 


Bile and perfusate outflows were collected over three 
30-minute periods, and inflow and outflow perfusate as 
well as bile were analyzed for antibiotic concentrations 
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Fic. 3. The effect of antibiotic on bile flow (60 uM of taurocholate): 
gentamicin, ampicillin, and piperacillin (50 ng/mL) result in stable bile 
flows that are not significantly different from each other over all three 
periods of perfusion. Piperacillin (100 wg/mL) results in significantly 
increased bile flow in each period. 
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using standard bioassays. Standard curves were con- 
structed in perfusate and rat bile. Selected samples of bile 
and perfusate were also analyzed using gas liquid chro- 
matography to exclude biologically active metabolites. Bile 
and perfusate bile salt concentrations were calculated us- 
ing a Beckman liquid scintillation counter (model #LS- 
100c, Beckman Instruments, Fullerton, CA). Bile salt 
concentration was calculated from a ratio of the radio- 
activity in the sample to the radioactivity in the perfusate 
inflow sample with known bile salt concentration. Anti- 
biotic delivery to the liver was determined from the inflow 
concentration of antibiotic, and the perfusate flow rate 
was measured directly in the graduated beakers used for 
collecting the total outflow during each consecutive 30- 
minute interval. Antibiotic uptake by the liver was cal- 
culated using the formula: 


Ab uptake (ug/h) = (PV — HV) X0.9 XQ, 


where PV = inflow antibiotic concentration (ug/mL), HV 
= outflow antibiotic concentration (ug/mL), and Q 
= perfusate volume (mL/h). 
Antibiotic biliary output was calculated using the for- 
mula: l 

Ab output (ug/h) = V XC, 


where V = bile volume (mL/h), and C = bile antibiotic 
concentration (ug/mL). At the end of each experiment, 
the rat livers were removed and weighed wet, and a sample 
was fixed in formalin and examined histologically. 

To evaluate the effect of partial biliary obstruction on 
hepatic excretion of piperacillin, we used the model and 
calculations as described above. Partial obstruction was 
accomplished by elevating the biliary catheter on a post 
attached to each perfusion platform to give an obstruction 
to biliary flow equal to 6 cm H20. Four groups of animals 
were then measured (N = 8 each group), two groups with- 
out piperacillin, with or without obstruction. Two addi- 
tional groups with 50 ug of piperacillin with or without 
obstruction were then completed. 


Results 
IPRL Bile Flow, Bile Salt Output, and Histology 


During 90 minutes of perfusion, bile flow and bile salt 
output remained constant when either 60 or 240 uM of 
taurocholate was added to the perfusate. Mean + SEM 
bile flow was 0.85 + 0.03 mL/h and 1.35 + 0.10 mL/h 
when 60 or 240 uM of taurocholate was used, respectively. 
Mean + SEM bile salt output increased from 26.8 + 0.8 
to 115.2 + 2.1 M/b when 60 or 240 uM of taurocholate 
was used in the perfusate. Bile flow plotted against bile 
salt output when the perfusate contained varying concen- 
trations of C-labeled taurocholate is graphically depicted 
in Figure 2. Bile flow (mL/h) was calculated to be equal 
to 6.6 X 107°? X bile salt output (uM/h) + 0.57, with a 
correlation coefficient of 0.96. Partial pressures of oxygen 
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were stable over 90 minutes, averaging more than 200 
mmHg inflow and 6 mmHg outflow over all three 30- 
minute intervals. The liver sections showed minimal his- 
tologic evidence of ischemic damage, consistent with our 
previous experience,’ after 90 minutes of perfusion in 
both nonobstructed and obstructed livers. 


The Effect of Piperacillin, Ampicillin, and Gentamicin on 
Bile Flow and Bile Salt Output 


Figures 3 and 4 demonstrate the effect of varying an- 
tibiotics on bile flow or bile salt output. Piperacillin (50 
ng/mL), gentamicin (20 ng/mL), and ampicillin (20 ug/ 
mL) all resulted in similar bile flow and bile salt output. 
Stable inflow concentrations suggested a lack of binding 
to albumin and a lack of absorption by erythrocytes. When 
these values were compared with controls over the same 
period, no statistically significant differences were noted 
for any period. Higher perfusate piperacillin concentra- 
tions (100 ng/mL), resulted in bile flows that varied from 
1.79 + 0.07 to 1.46 + 0.07 mL/h (N = 15). These were 
significantly higher statistically (p < 0.001) than bile flows 
in control and lower concentration piperacillin (50 ug/ 
mL) perfusate. Bile salt output was unchanged at the 
higher concentration of piperacillin, suggesting enhance- 
ment of bile salt independent bile flow. 


The Effect of Altering Bile Salt Output on Antibiotic Ex- 
cretion 


By increasing the perfusate concentration of taurocho- 
late from 60 to 240 uM, we could increase bile salt output 
almost fourfold. However, when the output of ampicillin 
given at 20 ng/mL was calculated, we found ampicillin 
output to be unrelated to bile salt output. Ampicillin out- 
put averaged 73 + 7 g/h versus 74 + 12 ug/h when 60 
or 240 uM of taurocholate, respectively, was added to the 
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FIG. 4. Bile salt output as a function of antibiotic (6 uM of taurocholate) 
comparing ampicillin (20 ug/mL), gentamicin (10 pg/mL), and piper- 
acillin (50 g/mL and 100 ng/mL): stable bile salt output is demonstrated . 
in each 30-minute period over the entire 90-minute perfusion. (Mean 
+ SEM.) . 


perfusate. Similarly, no significant alteration in pipera- 
cillin output occurred when piperacillin was given at 100 
ug/mL, 10 + 1 versus 11 + 2 mg/h. 


Biliary and Perfusate Antibiotic Concentrations 


Figure 5 represents the bile to perfusate antibiotic con- 
centration ratio in the presence of 60 uM of taurocholate. 
Gentamicin ratios varied from 0.32 + 0.06 to 0.59 + 0.10 
during the 90-minute perfusion period. Ampicillin ratios 
varied from 2.07 + 0.03 to 4.37 + 0.55. The piperacillin 
bile to perfusate ratios were significantly greater. Pipera- 
cillin (50 ug/mL) ratios varied from 99 + 11 to 117 +7, 
and piperacillin (100 ng/mL) ratios varied from 47 + 2.2 
to 52 + 1.6. Absolute piperacillin concentrations in bile 
were nearly identical when either 50 or 100 pg/mL of 
piperacillin was used in the perfusate (Fig. 6). 
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Fic. 6. Bile piperacillin concentrations for 50 pg/mL perfusate and 100 


„g/mL perfusate were stable and not statistically different from each 
other in each of the 30-minute periods. 


Hepatic Uptake and Excretion of Piperacillin (50 or 100 
ug/mL) as a Function of Concentration and Delivery 


When 50 or 100 ng/mL of piperacillin was added to 
the perfusate, the hepatic extraction of piperacillin aver- 
aged about 50% of the delivered dose (Fig. 7). In each 
case, only one third of the piperacillin taken up by the 
liver was excreted in a biologically active form; this varied 
little over 90 minutes of perfusion. No metabolites of pi- 
peracillin were found in bile by gas liquid chromatogra- 
phy, and the levels measured by bioassay were equal to 
those determined by chromatography. Since the propor- 
tion of delivered piperacillin taken up or excreted by he- 
patocytes was independent of perfusate piperacillin con- 
centrations, it is likely that the variations observed in the 
-ratio of bile to perfusate piperacillin concentration de- 
pended on the choleretic effect of piperacillin at higher 
doses. 

Single-pass uptake of gentamicin and ampicillin by the 
liver was low in these experiments, and differences in in- 
flow concentrations were too small to measure. For this 
reason, extraction and excretion data for these antibiotics 
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could not be calculated, and only the single doses of gen- 
tamicin and ampicillin were studied. 


The Effect of Obstruction on Bile Flow, Bile Salt Output, 
and Bile Piperacillin Concentration 


Figure 8 shows the effect of obstruction on bile flow 
with and without piperacillin (50 ug/mL) (N =8 all 
groups). With no piperacillin, 6 cm H,O obstruction re- 
sults in a 50% decrease in bile flow in the first 30-minute 
period (0.88 + 0.03 vs. 0.47 + 0.05), which persists through 
90 minutes of perfusion. Interestingly, when piperacillin 
is added, bile flow values approach those of the unob- 
structed state. 

Figure 9 shows the effect of obstruction on bile salt 
output. Without piperacillin, obstruction results in a sig- 
nificant decrease in bile salt output in the first 30 minutes 
(26.4 + 0.5 vs. 20.0 + 2,5 M/b), which persists over the 
90-minute perfusion. With piperacillin, obstruction results 
in a slowly declining bile salt output that becomes signif- 
icantly reduced by the last 30 minutes. Figure 10 shows 
that partial obstruction results in significantly decreased 
bile piperacillin levels in the first 30 minutes (5100 + 413 
ys. 4412 + 382 ng/mL), which persists for the 90-minute 
perfusion. 


Discussion 


Piperacillin is a penicillin derivative with broad-spec- 
trum activity against Enterobacteriaceae, enterococci, and 
anaerobes. Its activity, along with high reported biliary 
levels, has prompted its recent clinical use in treating bil- 
iary infections®*'* with encouraging early results. Al- 
though its main source of excretion is renal, the levels in 
bile greatly exceed the simultaneous serum concentra- 
tions.*:'7° Our preliminary findings agree with these re- 
ports.”° Although the clinical relevance of obtaining ad- 
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Fic. 8. The effect of piperacillin and obstruction on bile flow. Without 
piperacillin, 6 cm H,0 obstruction causes approximately 50% reduction 
in bile flow. When 50 „g/mL of piperacillin is added, bile flow is increased 
in obstruction to values that compare with unobstructed controls in all 
three periods. 


equate biliary levels of antibiotics in biliary infections is 
controversial,*””* analogies in other clinical settings, such 
as urinary tract infections? and disorders of the central 
nervous system,***! suggest the importance of maintaining 
adequate antibiotic concentrations in body fluids. Indirect 
evidence suggests that antibiotics with high biliary pene- 
tration more rapidly eliminate the septic focus from 


bile.>** Although most antibiotic concentrations are re- - 


duced in bile by the presence of biliary obstruction,”*?-*” 


cholangitis most often occurs in the setting of partial rather 


than complete obstruction,” and antibiotics achieving 


high penetration into bile are more likely also to achieve 
therapeutic concentrations during partial obstruction.** 
We believe, our studies are unique because of the finding 
that piperacillin, at a relevant clinical dose, significantly 
alters bile flow in both obstructed and nonobstructed 
states. 

Study of the physiology of hepatic excretion of anti- 
biotics has clinical and physiologic relevance.'? The 
pharmacokinetics of hepatic antibiotic excretion, even in 


‘the absence of: biliary or renal disease, are not well un- 


derstood.**°? Most data come from models in which bile 
salt depletion occurs secondary to biliary fistula, and an- 
tibiotic excretion and bile flow and composition vary. Us- 
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Fic. 9. Effect of piperacillin and obstruction on bile salt output. Without 
piperacillin, obstruction causes a significant decrease in bile salt output. 
With piperacillin and obstruction, there is an initially normal bile sait 
output that falls significantly by 60-90 minutes. 


ing the IPRL, we could stabilize bile salt output, oxygen 
consumption, portal flow, and antibiotic delivery to the 
liver. Over the 90 minutes of perfusion, we maintained 
these parameters in a closely controlled range. We found 
that piperacillin is highly concentrated in bile, exerts a 
choleretic effect not related to alteration in bile salt output, 
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FiG. 10. Effect of obstruction on bile piperacillin concentration. Ob- 
struction is associated with biliary concentration of greater than 4000 
ug/mL for 90 minutes. This is significantly less than unobstructed con- 
trols. 
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and has an excretion little altered by variations in bile 
flow mediated by changes in bile salt output. With two 
concentrations of piperacillin in the perfusate, the ratio 
of delivery to uptake or excretion appeared constant. Jn 
vivo studies are the obvious next step in the evaluation of 
these in vitro findings. 

The mechanism of antibiotic transport into bile is 
largely unknown. Concentrations of antibiotics in bile 
have been shown to exceed serum concentrations both in 
' yiyo- and in isolated perfused liver preparations.*>° 
The mechanisms of transport of other anions have likewise 
been controversial. Organic compounds are believed to 
enter bile both via transcellular routes across sinusoidal 
and canalicular membranes and via a paracellular route 
across tight junctions between hepatocytes. Organic an- 
ions appear to be restricted in movement across tight 
junctions, however, and excretion is almost entirely 
transcellular.*!? Bile salts, which are anionic compounds, 
appear to be actively transported via a carrier-mediated 
protein, which may depend at least in part on NaK- 
ATPase. Whether other anions are transported via similar 
mechanisms is controversial. Our system showed that 
bile salt output was not decreased by piperacillin excretion 
and, conversely, that piperacillin output was unaltered by 
increased taurocholate output. A noncompetitive inter- 
action between bile salts and organic ions has been shown 
in some studies“ but not in others.*° Our system showed 
a similar lack of interaciton between ampicillin output 
and bile salt excretion. This contradicts the data of Man- 
diola et al., whereby infusions of increasing doses of so- 
dium taurocholate in dogs was associated with increased 
biliary ampicillin output.° 

The mechanism and clinical applicability of the cho- 
leretic effect of 100 ng/mL, but not 50 ug/mL, concen- 
trations of piperacillin remains to be determined. Analysis 
of bile piperacillin output suggests that the choleretic effect 
of piperacillin does not depend solely on its osmotic effect 
in bile. Since hepatic bile is isosmotic with serum, piper- 
acillin can draw only about | kg of water per 300 mOsm 
secreted. Given a molecular weight of 540 daltons, the 
maximum choleretic response of 100 ng/mL of pipera- 
cillin would be 0.13 mL/h, which is much less than the 
0.70 mL/h observed. By calculating the osmotic effect 
exerted by piperacillin output, we were unable to explain 
the marked increase in bile flow observed. This is not 
surprising, in that the choleretic effect of infused bile salts, 
which are also anions, is not primarily related to their 
osmotic effect in bile, but rather to the simultaneous 
transport of inorganic ions.*° The absence of other os- 
motically demonstrated metabolites by chromatography 
may be explained by the cotransport of other inorganic 
ions that accompanied: piperacillin excretion. We used 
gas liquid chromatography to help us understand hepatic 
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piperacillin excretion, and the results give only partial 
conclusions. It appears that only approximately one third 
of the piperacillin extracted by the liver appeared in the 
bile ostensibly in a biologically active form. We did not 
prove this conclusively by gas liquid chromatographic 
analysis of venous effluent or hepatic parenchyma, and 
those studies could help elucidate the metabolism more 
exactly. It is clear, however, that approximately two thirds 
of the antibiotic is removed by the liver in the IPRL and 
the remaining one third appears in bile in high concen- 
trations with an associated effect on bile flow. 

We realize that the use of the IPRL begs the important 
question about similarities between hepatic metabolism 
in rats and humans. We have reported here and in pre- 
liminary reports”® that we achieved similar bile concen- 
trations of piperacillin that occur in humans.’ We further 
realize that extrapolations about increased biliary flow can 
only be suggestive and grounds for clinical studies because 
of differences in our ex vivo preparation including such 
“nonphysiologic” entities as low hematocrit perfusate and 
occlusion of the hepatic artery. 

Of additional clinical relevance is that cholangitis often 
occurs in the face of at least partial biliary obstruction. 
We believe our studies show a unique response to anti- 
biotic excretion during partial obstruction in that high 
biliary concentrations and altered biliary flow occur. Pre- 
vious studies with ampicillin suggested that antibiotics 
had no such effect.° Therefore, the choice of a newer, 
more highly penetrant biliary antibiotic mandates a careful 
clinical decision in the face of partial obstruction. 

In conclusion, we have used a nonrecirculating IPRL 
model that allowed stable bile flow, bile salt output, and 
O- consumption over 90 minutes, to study biliary anti- 
biotic excretion. Commonly used concentrations of gen- 
tamicin and ampicillin did not alter flow, but 100 ug/mL 
concentrations of piperacillin resulted in significant in- 
creases in bile flow and a lower dose altered biliary flow 
in which partial biliary obstruction existed. Alterations in 
bile salt output did. not affect ampicillin or piperacillin 
output; conversely, none of the antibiotics, per se, studied 
altered bile salt output. This model can be used to compare 
bile to serum antibiotic concentration ratios, serum €x- 
traction fractions, and bile output for a variety. of anti- 
biotics at different concentrations in an otherwise equiv- 
alent environment. Piperacillin undergoes much higher 
excretion into bile than does ampicillin or gentamicin 
and achieves levels many times higher than concomitant 
serum concentrations. 
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Reported a are 204 primary jctecnal ureteroneocystostomies and 
16 primary ureteroureterostomies in a series of 220 consecutive 
renal transplants. A total of 12 (5%) complications occurred; 

however, only seven (3%) required major operative repair, 
whereas five (2%) were minor and were repaired by cystoscopic 
or transvesical procedures, There was no mortality and no al- 
lograft loss from these complications, which tend to occur late 
and be amenable to prompt repair. Sincé the complications of 
external ureteroneocystostomy differ from those of the internal 
ureteroneocystostomy, a discussion of their treatment is provided. 

A review of literature shows that the external repair is growing 
in popularity because of its good results. The good results .are 
attributable to the -use of a ‘short length of ‘ureter, to the use of 
a continuous monofilament suture that produces an anastomosis 
less likely’ to leak, and to the need of a very small cystostomy. 


À Ñ yE BECAME DISSATISFIED with our own results 
using the classic internal ureteroneocystos- 
tomy during the 1970s. and modified our 

technique of urinary tract reconstruction.’ We designed 
a method of implanting the ureter in the bladder dome, 
which had several advantages. It was technically simpler, 
avoided the need for a large cystotomy, allowed the use 
of a shorter segment of donor ureter, and could be per- 
formed rapidly. We used a nonabsorbable monofilament 
suture and constructed a “vascular-type” anastomosis. 
Although this approach was original with us, a similar 
approach (without continuous nonabsorbable suture) had 
been used previously in a series of 28 transplants.? We 
termed this procedure an- external ureteroneocystostomy 
to contrast it with the classic transvesical internal recon- 
struction, and Tee our experience within 88 trans- 
plants in 1 979.' The results were exceptional but the post- 
operative observation period was relatively short: (1-60 
months). Since this earlier report, we have continued to 
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use the external ureteroneocystostomy as originally de- 
scribed, and now report 220 urinary reconstructions in 
consecutive renal transplants. About 50% ‘of the original 
series comprised patients treated at another institution by 
the senior members of this team. Those patients have not 
been followed up by us since that publication. Thus, this 
series: includes approximately 40 implants from the pre- 
vious series and 180 new implants. It i is our purpose to 
report this larger series with longer postoperative follow- 
up to detail complications and treatment. We also wish 
to document that an earlier concern that nonabsorbable 
sutures would be lithogenic has not proven clinically i im- 
portant as yet. 


Review of the Literature 


In our original: review, the literature was reviewed to 
1975 and showed 2091 internal ureteronéocystostomiés 
had been reported with a complication rate of 9% (range: 
0- 36%) and a mortality rate of 19.6% (range: 0-100%).! 
At that time one series of 28 external ureteroneocystos- 
tomies had been reported. Since then 23 additional pub- 
lications have appeared that report. 7151 reconstructions 
(Table 1).3-°° Of these; 2117 were external ureteroneo- 
cystostomies, whereas 4480 were internal. Thus, although 
the internal approach still is the most popular, there has 
been a remarkable i increase in the use of the external re- 
construction in 7 years. The lower complication rate with 
external ureteroneocystostomy seems to justify this trend. 

According to Table 1, the best results have been with 
ureteroureterostomy; however, only 27 have been re- 
ported, of which 26 are from our Own experience. (Insti- 
tutions that did not document the type of reconstruction 
used and site of postoperative complications were not in- 
cluded 1 in this review. ) 
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Materials and Methods 


Two hundred twenty consecutive urinary tract recon- 
structions performed between July 1977 and June 1985 
were reviewed. A minimum of | year follow-up was avail- 
able for all patients, the maximum follow-up was 8 years, 
and the mean was 4.1 years. All patients were followed 
up in our clinic and personally evaluated at regular in- 
tervals to monitor allograft function. Deterioration in 
function was evaluated by radioisotopic scans and ultra- 
sonography. Cystograms, retrograde ureterograms, and 
intravenous pyelograms were performed as indicated. 
Abnormalities on the basis of these examinations led to 
therapeutic intervention in 12 of the 220 transplantations. 

External ureteroneocystostomy was the procedure of 
choice and was used as the primary procedure in 204 
transplants. However, when the bladder wall was very 
thin, when the position of the transplant necessitated a 
length of ureter greater than 10 cm, or when the donor 
ureter was too short to reach the bladder, a ureteroure- 
~ terostomy (end to side with a continuous polypropylene 
suture) was performed as the primary procedure. This 
occurred 16 times. 

The technical aspects of external ureteroneocystostomy 
have been reported,’ but a brief description follows. A 3- 
4-cm incision is made through the detrusor muscle in the 
dome of the bladder. A I-cm incision through the bladder 
mucosa is made at the distal end of the detrusor incision. 
The ureter is spatulated and anastomosed to the bladder 
mucosa with a continuous suture of polypropylene. The 
detrusor is then reapproximated over the end of the ureter 
with interrupted nonabsorbable suture. 
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TABLE 1. Complications of Ureteral Reconstruction in Renal 
Transplants (Collected Literature 1975-1986) 





No. of No. of 

Cases Complications 
Internal UNC 4,480 449 (10%) 
External UNC 2,117 134 (6.3%) 
Pyeloureterostomy 527 47 (8.9%) 
Ureteroureterostomy 27 1 (3.7%) 
Total 7,151 631 (8.8%) 

UNC = ureteroneocystostomy. 
Results 


The 12 complications observed in these 220 transplants 
are listed in Table 2. There were no deaths and no loss 
of transplants as a consequence of these complications. 
Note that five complications (2%) were minor, whereas 
only seven (3%) were major. 

Nine of 12 complications were diagnosed over 1 month 
after transplantation, which appears to be a favorable 
characteristic of this technique. In general, the complhi- 
cations were somewhat different from those seen with in- 
ternal ureteroneocystostomy. 

Complication 1, the only complication using the ure- 
teroureterostomy, was caused by a stone in the ureter distal 
to a ureteroureterostomy that was undiscovered by the 
surgeon because a catheter was not passed distally into 
the bladder before the anastomosis. This is a necessary 
step, since unsuspected obstruction does occur occasion- 
ally. The obstruction was relieved by transurethral stone 
extraction. 


TABLE 2. Urologic Complications in 220 Consecutive Renal Transplants 


Onset of 
Anastomotic Postoperative 
Patient Method Complication Complication Treatment 
Minor Complications: Partial Obstruction 
I Ur-Ur 2 days Autogenous ureterolith Transuretheral removal of ureterolith 
2 Ext UNC 46 days Urinoma Internal drainage (retrograde stent) 
3 Ext UNC 77 days Detrussor fibrosis Transvesical ureteroplasty 
4 Ext UNC 63 days Small bladder stone formation Cystoscopic forceps removal 
5 Ext UNC l| year Large bladder stone formation Cystoscopic forceps crushing and removal 
Major Complications: Extravasation 
6 Ext UNC 6 days Hematoma, avulsed ureter Revision of ureteroneocystostomy and 
antegrade ureteral stent 
7 Ext UNC 14 days Necrotic ureter Ur~Ur 
8 Ext UNC 33 days Necrotic ureter Ur-Ur 
9 Ext UNC 38 days Disruption UVJ Revision ureteroneocystostomy 
10 Ext UNC 51 days Disruption UVJ Ur-Ur 
li Ext UNC 110 days Disruption UVJ Ur-Ur contralateral anastomosis 
12 Ext UNC 147 days Disruption UVJ Ur-Ur 


Ext UNC = external ureteroneocystostomy. 
Ur-Ur = ureteroureterostomy. 


UV] = ureterovesical junction. 
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Complication 2 was in a patient who presented 46 days 
after transplantation with mild dysfunction. A sonogram 
showed hydronephrosis and retrograde catheterization 
demonstrated a 1~2-cm contained urinoma, producing 
partial obstruction. Since the urinoma was sterile, the pa- 
tient was treated with retrograde placement of a double- 
J Silastic® ureteral stent for 6 weeks and recovered without 
incident. 

Complication 3 was a fibrotic reaction in the detrusor 
tunnel that presented as a partial obstruction 77 days after 
transplantation. We have only seen this complication 
once, but it was easily treated by a transvesical uretero- 
plasty. ' 

Complications 4 and 5 were bladder stones that formed 
on the ends of suture which projected into the bladder. 
One stone was only 1-2 mm and was discovered incidently 
at a cystoscopic examination performed for microscopic 
hematuria; however, the other stone was 1.6 cm and was 
symptomatic. Both were removed with the cystoscopic 
scissors and forceps. 

Complication 6 was secondary to a hematoma at the 
ureteral tip, which incompletely avulsed the anastomosis 
apart. The anastomosis was taken down, the small he- 
matoma cleared, and the ureter retmplanted at a nearby 
site. Recovery was prompt. 

Complications 7 and 8 apparently resulted from in- 
adequate blood supply to the distal ureter since a 1-2-cm 
segment was clearly necrotic at the time of re-exploration. 
We have tried to keep the ureter as short as possible to 
avoid this problem and perform a ureteroureterostomy 
primarily if the position of the kidney requires a ureter 
of longer than 10 cm. Apparently this practice does not 
eliminate this complication. F 

Complications 9-12 are, so far as we know, unique to 
_ this type of implant. Each appeared to be a complete 
avulsion of the ureter from the bladder with the end of 
the ureter lying within a urinoma membrane that had 
ruptured to produce extravasation. This could be caused 
by the ureter being too short and mechanically pulled 
from the bladder. Alternatively, it could represent late 
presentation of ischemic necrosis of the ureter tip. How- 
ever, in each case, the distal end of the ureter appeared 


normal. The ureter was reanastomosed to the autogenous . 


ureter in three patients and to the bladder in one patient. 

-In the seven patients with major complications (com- 
plications 6-12, Table 2), there were six in whom the 
urine appeared clear and there were no signs of infection. 
In all of these patients the wounds were closed without 
drainage after reconstruction and after appropriate wound 
lavage and debridement. All wounds healed per primum. 
In one patient the urinoma was infected and the wound 
was closed around a suction drain without an attempt at 
repair. After the fistula matured and the urine sterilized, 
the patient was reoperated on through a midline incision 


McDONALD AND OTHERS 


Ann. Surg. « April 1987 


and the transplant ureter was anastomosed to the contra- 
lateral autogenous ureter. This patient and his allograft 
have remained well for over 5 years. 


Discussion 


A number of lessons have been learned from this ex- 
perience. A total complication rate of 5% compares fa- 
vorably with other results published during the past 7 years 
and is 50% less than the collected experience with the 
internal ureteroneocystostomy (Table 1). This is sufficient 
explanation for the increased use of the external uretero- 
neocystostomy without considering that five of the 12 
complications were relatively minor. Thus, the major 
urologic complication rate in this series was only 3%. Fur- 
ther, there were no deaths nor transplant losses from the 
complications. The treatment of these complications re- 
quired some innovation. We do not know of previous 
reports of transvesical ureteroplasty, ureteroureterostomy 
using the contralateral ureter, nor internal stenting for a 
small sterile urinoma being used in these clinical settings. 

That most complications occurred over | month after 
the transplant is advantageous since by that time the pa- 
tient has recovered from the initial transplant operation, 
the uremic state, and is receiving reduced doses of im- 
munosuppressive drugs. 

The two bladder stones were of interest. That they both 
occurred about the exposed tips of nonabsorbable suture 
is in accordance with our unpublished canine experiments. 
Those experiments demonstrated that the polypropylene 
continuous suture rapidly became covered with urothel- 
ium and produced less inflammation than did absorbable 
material. It would appear that in these instances of stone 
formation, a tag left from a suture knot worked into the 
lumen of the bladder. These protruding ends could not 
be covered with urothelium, and concretions occurred on 
them as would be expected. This should be preventable. 
No stones have appeared that produced obstruction. The 
mean follow-up period of 4.1 years without serious stone 
disease should be sufficient to justify the continued use 
of nonabsorbable suture. 

The technical details of the external ureteroneocystos- 
tomy were outlined in our 1979 publication,' but it seems 
appropriate to emphasize the importance of the use of a 
monofilament “‘low-drag”’ suture fo perform a “‘vascular- 
type” anastomosis. This produces a watertight anasto- 
mosis with minimal inflammatory reaction and obviates 
the need for stents or drains. This is almost certainly re- 
sponsible for the good results obtained with the external 
ureteroureterostomy. A case can be made for more com- 
mon use of the ureteroureterostomy as a primary proce- 
dure but we continue to use it as a second choice since it 
is a ready alternative for complications with the uretero- 


neocystostomy. 
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Summary and Conclusions 


The external ureteroneocystostomy is a reliable method 
of reconstitution of urinary drainage in renal allografts, 
with few complications (5%). Our complications generally 
occurred late and were all successfully treated. 

Ureteroureterostomy yields comparable results but 1s 
probably best used when ureteroneocystostomy cannot 
be done or has failed, since it provides a ready alternative 
procedure. 

Use of nonabsorbable sutures in the urinary tract has 
not proven to be lithogenic except when ligated suture 
tags were left in the bladder lumen. 
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The hemostyptic agent used in this study is a recently developed 
material that consists of a collagen fleece containing fibrinogen, 
thrombin, and aprotinin integrated into its surface (FTCH) with 
excellent topical hemostyptic properties. The potential use of 
this substance for cardiovascular surgery was evaluated in a ca- 
nine arterial bleeding model, which allowed comparison of the 
new agent with previously used pure collagen (CHF) as well as 
study of the hemostyptic under elevated blood pressure condi- 
tions. The results revealed that FTCH induced reliable hemo- 
stasis in 10-mm injuries of the canine hypogastric artery up to 
a systolic blood pressure of 260 mmHg, whereas bleeding control 
by CHF alone was impossible. To assess the long-term reliability 
of FTCH, the dogs were re-explored at intervals of 14 and 31 
days after operation. At relaparotomy, the arteries were patent 
and there was no evidence of recurrent bleeding, thrombosis for- 
mation, or aneurysmatic changes. Histologic examinations 
showed well-healed vascular lesions covered by cell-depleted 
collagen tissue and a partially resorped hemostyptic. FTCH will 
not replace adequate surgical techniques but could be useful as 
a quickly available and easily applicable hemostatic means in 
otherwise uncontrollable diffuse or acute bleeding in cardiovas- 
cular surgery. 


OMMONLY USED HEMOSTATIC agents in surgery 
€ arrest bleeding either by artificial clot formation 
or by producing a mechanical matrix that facil- 
itates clotting when applied directly to denuded or bleed- 
ing surfaces. These agents include absorbable gelatin 
sponge, oxidized cellulose, and thrombin. They are ap- 
plied to control oozing from minute vessels and will not 
effectively combat bleeding from parenchymal injuries or 
major arteries and veins.'~? This and possible complica- 
tions caused by implanted foreign materials has spurred 
the development of resorbable topical hemostatic agents 
that directly enhance the normal coagulation process. 
Purified collagen as a hemostatic agent was introduced 
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into surgery in 1969. Many reports’? that describe its 
physical, biological, and medical aspects show that the 
hemostatic efficacy of collagen surpasses that of any other 
previously used agent. 

Neither collagen powder nor collagen fleece, however, 
resulted in satisfactory hemostatis when applied to hem- 
orrhaging parenchymal injuries or major bleeding in car- 
diovascular surgery. Despite promising experimental 
results**® they did not become routine hemostatic ad- 
juncts in these situations because of their lack of adhesion 
to severely bleeding surfaces and their insufficient he- 
mostatic potency. l - 

An important improvement in the field of local bleeding 
control was reported by Spingler et al. in 1975.!° They 
used highly concentrated human fibrinogen in combi- 
nation with bovine thrombin to achieve hemostasis and 
a sufficient gluing effect on various parenchymal injuries. 
The additional use of a collagen fleece as a carrier for this 
fibrin tissue adhesive (FS) seemed to improve its hemo- 
static efficacy.''-!9 FS and heterologous collagen has been 
used clinically in Europe for over 6 years and is a highly 
effective and reliable means of achieving hemostasis in 
cardiovascular, urological, thoracic, and general sur- 
gery.'*-!9 Its application, however, is expensive, compli- 
cated, and time consuming. Preparation and preheating 
of its components take at least 15 minutes, and a specially 
made double-barrelled syringe is necessary, permitting a 
simultaneous mixture and application of FS, either di- 
rectly to the oozing side or, more commonly and more 
effectively, to the collagen fleece. The FS~—collagen com- 
bination is then applied to the bleeding surface. 

The answer to this complicated application procedure 
was the development of a hemostatic FS—collagen-based 
agent in a form that had the components of FS: fibrinogen, 
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thrombin, and aprotinin, integrated into the surface of 
the collagen fleece. Only recently have biochemical ma- 
nipulations been proven successful in producing large 
sheets of this fibrinogen-thrombin-collagen-hemostat 
(FTCH) (HORMON-CHEMIE, Munich, West Ger- 
many). | 

Collagen powder and collagen as a fleece (CHF) have 
long been used as a topical hemostatic agent around ar- 
terial anastomoses.** Subjectively, FITCH seemed superior 
to other topical means used to secure hemostasis. There- 
fore, the following experiments were done to assess the 
usefulness and reliability of FTCH in cardiovascular sur- 
gery by seeking the answers to the following key questions: 
(1) could the hemostatic effectiveness of FTCH be doc- 
umented objectively? (2) could its superiority to CHF be 
demonstrated? (3) is the effectiveness retained in the pres- 
ence of high systemic blood pressure? and (4) what mor- 
phologic and histologic changes are induced by FTCH at 
various intervals after surgery? 


Materials and Methods 
Materials 


FTCH (9.5 X 5-cm sponges) consists of equine collagen 
and contains 2.5-3.5 mg/cm? lyophilized human fibrin- 
ogen, 0.5-1.0 NIH U/cm? of bovine thrombin (1 U.S. 
NIH unit is comparable to 1 International Unit of the 
First International Standard), and 1.6 ug/cm? of the an- 
tifibrinolytic agent aprotinin. CHF*, which was used as 
a control, represents the same material without clotting 
factors and aprotinin. 


Animal Experiments 


Nine adult mongrel dogs, weighing 21-31 kg were used 
for the study. A morphine-phenothiazine-isoflurane 
combination was applied as anesthesia, and after midline 
laparotomy the retroperitoneum was opened and both 
external iliac arteries were mobilized and exposed. The 
right or left artery.was clamped distally and proximally 
and opened with a 10-mm longitudinal incision. The de- 
fect was wrapped carefully with a 2-cm broad patch of 
FTCH in a circular fashion until the defect was covered 
with a double layer of FTCH, showing a 5-mm bilateral 
overlap. 

First the distal and then the proximal occluding clamp 
were removed after 5 minutes. The stability of the adhesive 
cover was tested by a pharmacologically induced increase 
in blood pressure achieved by means of a perfusion system 
administering 0.36 mg/min of adrenalin and 0.2 mg/kg 
of atropin. The initial arterial systolic pressure was mea- 


. * Introduced to the market under the name Tachotop® by HORMON- 
CHEMIE, Munich, West Germany. 
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sured by a catheter lodged in the femoral artery. Pressure 
was recorded automatically. 

After the application and testing of FTCH, a 1-cm in- 
cision in the contralateral external iliac artery was covered 
with CHF, using the same technique as described above 
for FTCH. This served as a control. The stability of this 
cover was also tested by subsequently increasing the blood 
pressure. If no bleeding occurred after 2 hours, the ab- 
domen was closed. 


Trial Groups 


The nine mongrel dogs were divided at random into 
two groups: the animals in group 1 (N = 6) were re-ex- 
plored after 14 days, and those in group 2 (N = 3) were 
re-explored after 30 days. 


Postoperative Surveillance 


Red blood cell count, hemoglobin concentration, and 
packed cell volume were determined at 2-day intervals. 
Daily abdominal palpation and control of the femoral 
artery pulse were done to ensure clinical exclusion of 
bleeding or vessel obliteration. 


Histologic and Microbiologic Examination 


During re-exploration after 14 and 30 days, respectively, 
specimens of the covered areas were taken in all cases for 
gross and histologic examination. Microbiologic smears 
were taken in all cases under sterile conditions to exclude 
microbial contamination. 


Results 
Arteriotomy Repair 


After application of FTCH and removal of the occlud- 
ing clamps at a systolic pressure of 100 + 8 mmHg, he- 
mostasis was achieved in all animals in groups | and 2 
(the vessels were primarily patent). After an increase in 
systolic blood pressure to 200 + 13 mmHg, there were no 
signs of bleeding. In one animal from group 1 the he- 
mostatic separated at a peak blood pressure of 280 mmHg. 
Ata pressure of 260 mmHg, hemmorrhages were scattered 
diffusely over the entire surface of the collagen fleece. The 
arterial incision was covered again after the blood pressure 
in this animal had been lowered. The stability of the cover 
was tested again at an arterial systolic pressure of 215 
mmHg. 

All experimental vascular injuries, which were covered 
with CHF, had to be repaired with a primary vessel suture. 
In five dogs in group 1 and in all dogs in group 2, CHF 
separated immediately after the vessel clamps had been 
opened at systolic pressure of 100 mmHg, and in one dog 
in group 1 at 170 mmHg (Table 1). 
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TABLE 1. Hemostatic Effectiveness of CHF versus FTCH in the 
Presence of High Systemic Blood Pressures 


Maximum Systolic Blood Pressure 


(mmHg) 
CHF-treated FTCH-treated ` 

Group | 

1 <100* 205 

2 <100* 215 

3 <100* 190 

4 <100* 175 

5 <100* 280* 

6 170* 200 
Group 2 

7 <100* 210 

8 <100* 190 

9 <100* 200 


* Separation of the hemostyptic and strong hemorrhage. 


Postoperative Controls 


The femoral arterial pulse could be palpated in all cases 
distally to the repaired vascular injury. There was no ev- 
idence of postoperative bleeding on abdominal palpation. 
Red blood cell count, hemoglobin concentration, and 
packed cell volume in both groups ane provided no ev- 
idence of hemorrhage. 


Gross Findings 


At re-exploration, there was no gross evidence of he- 
matomas or recurrent bleeding. Gross tissue reaction was 
minimal and limited to perivascular adhesions strictly lo- 
calized to the area covered with the hemostatic. No intra- 
abdominal abscesses or signs of peritonitis could be found. 
The arteries remained patent and were not obliterated or 
narrowed by thrombosis formation. In all cases there was 
evidence of the arteriotomy in form of a groove-like re- 
traction of the intima. No aneurysmal changes could be 
found. 


Histologic Appearance 


There was no histologic evidence of recurrent bleeding, 
thrombosis ‘formation in the vessel lumen, or aneurysm 
formation. 

All specimens that were taken after an interval of 14 
days (group 1) showed an unspecific, fibrovascular gran- 
ulation tissue containing fibroblasts, neutrophils, lym- 
phocytes, and a small number of giant cells typical of 
foreign-body reaction. There were microscopic remnants 
of the hemostatic visible as rough, fibrous, collagen-like 
material. 

Studies after 4 weeks (group 2) showed progressive re- 
sorption of FTCH. The amount of hemostatic still visible 
was greatly reduced and partially replaced by a cell-de- 
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pleted collagen tissue. The granulation tissue appeared to 
be of a more mature type containing fewer leucocytes, 
more fibroblasts, and no giant cells. 

Neither group showed any remnants of the fibrinogen - 
contained in FTCH. There was no histologic or micro- 
biologic evidence of infection. 


Discussion 


In this canine arterial bleeding model, FITCH proved 
to be a highly successful topical hemostyptic agent in the 
arrest of major arterial hemorrhage. It proved superior in 
this setting over a widely used commercially available 
agent CHF. Due to the severity of the bleeding model it 
may be assumed that other hemostatic materials such as 
oxidized cellulose cloth or gelatine sponge will be even 
less efficacious than CHF. 

The superior hemostatic ability of FTCH may be at- 
tributable to the compound’s mechanism of action: when 
the hemostatic is brought into close contact with a wet or 


bleeding surface, thrombin located on the collagen fleece - - 


splits the fibrin-peptides A and B from fibrinogen mole- 
cules on the surface of FTCH, converting it to monomeric 
fibrinogen, which undergoes spontaneous polymerization 
to fibrin strands connected by noncovalent bonds. Under 
the influence of clotting factor XIIa, peptide bonds be- 
tween adjacent fibrin-polymers are formed, reinforcing a 
network of fibrin strands that are responsible for the high 
adhering properties of FTCH to bleeding surfaces.” The 
collagen fleece mainly acts by inducing aggregation and 
release reaction of platelets, stimulating clotting factor 
XIL? (Fig. 1) and prevents lift-off of the clotting factors 
integrated into its structures. 

It is from its physical form that FTCH derives its major 
advantage over the combined use of FS and collagen 
fleece: easier handling characteristics and probably lower 
costs. On the other hand, positive aspects of the FS—col- 
lagen compound system, as described by others,!!2!3!7 
are retained: high hemostyptic potency and absolute tissue 
compatibility despite the use of heterologous materials 
such as bovine thrombin or equine collagen. Tissue ne- 
crosis or extensive fibrosis did not occur, and immune 
reactions are not induced by both systems.>!!! 

A possible disadvantage of using fibrinogen made from 
human plasma in a hemostyptic preparation is that the 
transfer of hepatitis of HTLV-II virus cannot be ruled 
out completely. Plasma donors are carefully selected and 
tested for the absence of hepatitis B surface (HBs) anti- 
genemia, HTLV M antibody, and for normal glutamate 
pyruvate transaminase (GPT) levels. Donors with HBs 
antigenemia, HTLV III antibodies, or elevated GPT levels 
are excluded from the plasmapheresis program. 

The fibrinogen used in the FTCH is heat-treated in 
aqueous solution at a temperature of 60 C over 20 hours 
as a virus-inactivating measure. Additional safety is gained 
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Collagen 


Factor XIIa 


Factor XI Factor XIa 


i ‘ Factor IX 
Fic. 1. Possible mechanisms 
of action of FTCH during the 
normal coagulation process. 
Factor X 


by gamma ray sterilization of the whole compound. Al- 
though the risk of hepatitis or AIDS transmission is pos- 
sible, it is probably minimal. Fibrinogen as a hemostyptic 
agent has been used clinically in Europe for over 6 years 
and has been applied more than 500,000 times without 
a single case of hepatitis or AIDS transmission. 

We do not believe that FTCH will replace adequate 
surgical techniques but it will probably find its place as a 
valuable, quickly available, and easily applicable hemo- 
static means in selected cases of otherwise uncontrollable 
diffuse or acute bleeding in vascular surgery. It is currently 
undergoing extensive clinical testing and shows increas- 
ingly promising results. 
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William P. Longmire, Jr., M.D. 
Advisor for Editorial Board 
Los Angeles, California 


Surgery of the Alimentary Tract, 2nd Edition, Volume 5. Rich- 
ard T. Shackelford, George D. Zuidema. 880 pp. Philadelphia, 
W. B. Saunders Co. 1986. $85.00. 


THE FIFTH VOLUME of Surgery of the Alimentary Tract, edited 
by Shackelford and Zuidema, covers surgery of the small intes- 
tine, mesenteric vasculature, abdominal wall hernia, and retro- 
peritoneum. There are 26 contributors, most of whom are or 
have been faculty at Johns Hopkins. 

The text, which is handsomely bound to coordinate with pre- 
vious volumes, is divided into five parts: mesenteric vasculature, 
abdominal wall hernia, small intestine, nutritional management 
and peritoneum, omenta and mesentery. In most cases, each 
part is divided into chapters. The initial chapters in each section 


are devoted to embryology, anatomy, and physiology, providing . 


a foundation for the following chapters, which review specific 
disease states, operative management, and technical consider- 
ations. There is little of the usual unevenness of multiauthored 
volumes evident in this one. 

Highlighting this volume is the nearly 500 pages devoted to 
the small intestine. As with other sections, the initial emphasis 
is a thorough review of the anatomy and physiology of the small 
intestine. The expected chapters on hemorrhage, obstruction, 
fistula, neoplasm, inflammatory disease, and operative proce- 
dures are excellent and well referenced. The information found 
in chapters entitled “Small Intestinal Insufficiency and the Short 
Bowel Syndrome,” “Small Intestinal Diverticula,” and “‘Radia- 
tion Enteritis” deals with less common problems in a complete 
fashion. This combination of topics makes this section a worth- 
while reference for surgery of the small intestine. 

As expected, the section on abdominal wall hernia is a com- 
prehensive review of diagnosis and management. This section 
is generously illustrated, which is quite helpful for those interested 
in the more obscure hernias. 

The section dealing with mesenteric vasculature, while alleged 
by its author, Calvin Ernst, not to be an “exhaustive review of 
vascular disease as it effects the gut” is truly a bonus to this 
volume! All the chapters are well written with appropriate em- 
phasis on diagnoses and management. Each chapter is supplied 
with a variably extensive bibliography for those readers with 
more specific interests and in a few cases are not as up-to-date 
as one would like. 

This volume not only joins a firmly established tradition of 
excellence set forth by previous volumes of Surgery of the Ali- 
mentary Tract but also stands on its own merit as a reference 
for the forementioned topics. This book would represent a fine 
addition to the personal library of the housestaff officer and 
practicing surgeon alike. It is a must for hospital libraries. 


_ HIRAM C. POLK, JR., M.D. 
Louisville, Kentucky 


H. Kim Lyerly, M.D. 
Advisor for Residents in Surgery 
Durham, North Carolina 


Selected Gastrointestinal Disorders: Intractability and Its Man- 
agement. Ward O. Griffen, Jr., Paul Mandelstam. 266 pp. Bal- 
timore, Williams & Wilkins 1987. $58.50. 


AS INDICATED BY THE TITLE, this book addresses the current 
management of nine selected gastrointestinal disorders and, more 
specifically, the management of difficult complications of these 
diseases. They are hiatal hernia and gastroesophageal reflux, 
peptic ulcer, gallbladder disease, pancreatitis, Crohn’s disease, 
ulcerative colitis, diverticular disease of the colon, ascites in cir- 
rhosis, and esophageal varices. Each of these disorders is discussed 
‘by an internist and a surgeon. An editorial comment by each of 
the editors follows these discussions. The effect of the format is 
the presentation of a carefully reasoned clinical assessment of 
the current management of the disease. There is good cross-over 
in the comments so that, without knowing the names of the 
individuals, one would be hard pressed to identify the specific 
author as either a physician or a surgeon. 

In general, the authors have covered a considerable amount 
of material succinctly. While the orientation of some of the sec- 
tions is a rather broad view of the complications pertinent to 
that disease, other sections are more sharply focused on the spe- 
cific complications in which there was a wide range of opinion 
concerning management. In particular, I found the section de- 
voted to diverticular disease of the colon to be most expertly 
done. This summary for the surgical treatment of intractable 
diverticular disease, provided by Drs. Rodkey and Welch, is as 
lucid and succinct a statement as one is apt to find. 

The material presented in the book is a summary of the current 
medical and surgical considerations in managing the specific 
diseases covered. It has the advantage of being written by experts 
who have considerable experience in their fields and provides a 
depth and perspective not generally available in books of a similar 
vein. The book will be helpful to clinicians seeking expert con- 
sultation from physicians and surgeons familiar with one of the 
specific gastrointestinal problems. As such it provides a handy 
and balanced reference. 


EDWARD P. PASSARO, JR., M.D. 
Los Angeles, California 


Diagnostic Bronchoscopy: A Teaching Manual, 5th Edition. Peter 
Stradling. 182 pp. New York, Churchill Livingstone, Inc. 1986. 
$75.00. 


IN THE INTRODUCTION, the author states that this is not an ad- 
vanced textbook; however, the technical points he makes, al- 
though concise, are very complete and clearly all the facets of 
bronchoscopy are presented in this thoughtfully prepared 
monograph. The techniques for introducing the fiberoptic bron- 
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choscope, as well as the rigid bronchoscope, are well covered. 
This is.a very readable section and should be an excellent help 
to all who are learning to do, or who are already doing, bron- 
choscopic examinations. It should be emphasized that while the 
text is outstanding, this is almost overshadowed by the beautiful 
color plates of the bronchial anatomy, both normal and abnor- 
mal. These are nicely presented and produce a complete atlas 
for both the student as well as the experienced bronchoscopist. 

In summary, one can say little else but that this is a beautifully 
presented work. It can serve both as an atlas and as a textbook 
and should be in the library of every endoscopist. 


WALTER G. WOLFE, M.D. 
Durham, North Carolina 


Endourology. Culley C. Carson, N. Reed Dunnick. 331 pp. New 
York, Churchill Livingstone, Inc. 1985. $58.00. 


IN PERHAPS NO OTHER FIELD of urologic survey have we wit- 
nessed ‘such advances in technology and instrumentation for 
diagnosis and treatment as endourology. The applicability of 
endourologic manipulation includes “the assessment of pressure 
flow studies, ureteral dilatation, ureteroscopy, ureteral stenting, 
brush biopsies, biopsy of urothelial tumors, instillation of che- 
motherapeutic drugs for inoperable urothelial tumors, instillation 
of drugs for calculus disease, nephroscopy. and percutaneous 
calculus extraction.” 

This 16-chapter book is concise, easily read, and extremely 
well written. Drs. Carson and Dunnick have compiled a panel 
of urology and radiology experts in the field of endourology. 
Chapter 1 on renal anatomy is well written and supplemented 
with excellent line anatomical drawings, computed tomographic 
scans, and radiographs that clearly depict the anatomy of the 
kidney and retroperitoneum. This chapter provides the reader 
with a good foundation for the techniques and procedures that 
are subsequently described. Chapter 3, “Imaging and Percuta- 
neous Access to the Urinary Tract,” includes detailed, step-by- 
step techniques for nephrostomy tube placement, rigid and flex- 
ible nephroscopy, and percutaneous stone removal and catheter 
placement. Chapter 5, “Rigid Nephroscopy and Ultrasound 
Lithotripsy” is an excellent review of technology and applicability 
of ultrasonic stone dissolution in the 1980s. Chapter.13 provides 
a complete and detailed discussion of the feasibility of endourol- 
ogy in the pediatric patient and is enhanced by reviews of animal 
studies and the results of the authors’ large clinical experience. 

A discussion of stone retrieval using forceps (Chapter 4) de- 
scribes an infrequently used maneuver in today’s modern tech- 
nology, and perhaps this section could have been shortened. A 
major criticism of the book is the lack of discussion of extra- 
corporeal shock wave lithotripsy in Chapter 16. Shock wave 
lithotripsy has become the method of choice for surgical stone 
disease. Unfortunately for the authors, the rapid technology for 
extracorporeal shock wave lithotripsy exploded onto the scene 
of urologic surgery after compilation of this text, a shortcoming 
for which the authors certainly cannot be faulted. 

Endourology is a well-written text that is illustrated with high- 
quality radiographs, computed tomographic scans, line drawings, 
and pictures of the necessary instrumentation and equipment. 
The book is replete with specific detailed points about proper 
patient positioning, placement of guidewires, and numerous 
helpful hints for catheter placement and stone extraction. Useful 
additions include appendices | and 2, which outline percuta- 
neous ultrasonic lithotripsy equipment and the names and ad- 
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dresses of endourology manufacturers. I highly recommend this 
book to all urologists who treat patients with calculus disease. 


STEPHEN A. KRAMER, M.D. 
Rochester, Minnesota 


Surgical Infection in Critical Care Medicine, Volume 6, in the 
series Clinics in Critical Care Medicine. Jonathan L. Meakins. 
342 pp. New York, Churchill Livingstone, Inc. 1986. $30.00. 


THE FIELD OF SURGICAL INFECTIOUS DISEASES is becoming in- 
creasingly important as critical care units provide support for 
patients with devastating illnesses. This book, edited by Meakins, 
attempts to draw together the peculiar factors of patients in the 
surgical intensive care units which relate to the predilection, 
establishment, and subsequent management of infections. To a 
certain extent, it draws off the well-established knowledge from 
the medical infectious diseases field for information regarding 
alterations of the hospitalized patient microbiologic flora, anti- 
microbial therapy choice and dosing, and epidemiologic patterns 
for infection. Supplemental information regarding alterations 
in host defense functions following surgery and trauma, a de- 
scription of metabolic and physiologic changes associated with 
infection, and the multiple organ dysfunction syndrome and 
nutritional support for the critically ill patients is given by fore- 
most surgical experts. 

The midsection of the text contains chapters dealing with spe- 
cific clinical syndromes. Sections dealing with endovascular in- 
fections (i.e., infected arterial grafts, endocarditis, and vascular 
line infections) and the management of surgical wounds and 
drains within the intensive care unit setting are not present. It 
is of course impossible for any text to be totally comprehensive, 
but these two topics are such frequent concerns for the practicing 
ICU physician that they merit formal discussion. 

Overall the book presents the problems and predispositions 
for infection in the surgical ICU patient well. One is impressed 
with the myriad of préssures that are placed on the ill patient 
and how diligent the physician must be if the patient is to be 
supported through this vulnerable time. Missing, however, is the 
focus on what role the surgeon, as surgeon, plays in the care of 
the critically ill. For example, it is important to discuss timing 
of interventions with respect to benefit and complications from 
the perspective of optimization of fluid, acid/base status, oxygen 
delivery, and consumption or nutrition. Similarly, what type of 
intervention is the most beneficial? The surgeon is in a privileged 
position to compare the therapeutic indications, risks, and ex- 
pected benefits from endoscopic, percutaneous, or formal open 
procedures. This shortcoming is not necessarily a fault of omis- 
sion, rather a statement of the infancy of the field of surgical 
infectious diseases. The authors of the book have been leaders 
in the field and will undoubtedly help identify the specific surgical 
practices that will lead to improved patient care and survival in 
the critical care setting. 


TIMOTHY L. PRUETT, M.D. 
Charlottesville, Virginia 


Kidney Transplant Rejection: Diagnosis and Treatment. G. Mel- 
ville Williams, James F. Burdick, Kim Solez. 536 pp. New York, 
Marcel Dekker, Inc. 1986. $79.75. 


THIS BOOK, Kidney Transplant Rejection, is a compendium of 
information that reviews the entire gamut of the related fields 
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of immunobiology, immunosuppression, renal pathology, ne- 
phrology, and clinical renal transplantation. It offers a wealth 
of data on all these subjects, which is presented in an eminently 
readable fashion. The book begins with a concise, yet compre- 
hensive, treatise on transplantation biology that concomitantly 
provides some interesting historic prospectives on the subject. 
The biology of rejection from an experimental as well as a clinical 
standpoint are then clearly discussed; and histologic color plates 
beautifully illustrate the process of rejection from the micros- 
copist’s point of view. Of particular interest are each of the chap- 
ters that delve into a particular biologic mechanism of rejection, 
followed by a section in which clinical diagnosis and treatment 
are discussed in relation to these biologic processes. Related as- 
pects regarding the clinical consequences of host immuno- 
suppression to prevent renal rejection (infection and cancer) are 
also covered extremely well, and the use of routine and newer 
immunosuppressive agents is discussed in several chapters. Spe- 
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cifically, a large amount of information on relatively new im- 
munosuppressive agents such as cyclosporine and the murine 
monoclonal antibody OKT3 is presented. 

In each chapter areas of controversy are discussed, and each 
section contains voluminous references that allow the reader to 
pursue specific areas of interest. In each chapter the contributing 
authors have clearly been selected for their expertise in the var- 
ious fields, and the editors have written a concluding chapter 
that provides an excellent perspective on changes and advances 
in the field of renal transplantation. Editors Williams, Burdick, 
and Solez have produced a tome that is at once readable, cogent, 
well organized, and comprehensive. It should be required read- 
ing, and a constant reference for all physicians in the field of 
organ transplantation. 


DAVID L. DUNN, M.D., PH.D 
Minneapolis, Minnesota 
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sively on pregnant patients, in large amounts, or for pro- 
longed periods of time. 


ADVERSE REACTIONS: The following local adverse reactions 
have been reported with topical corticosteroids, especially 
under occlusive dressings: burning sensations, itching, 
irritation, dryness, folliculitis, hypertrichosis, acne-form 
eruptions, hypopigmentation, perioral dermatitis, allergic 
contact dermatitis, maceration of the skin, secondary 
infection, skin atrophy, striae, and miliaria. 


DOSAGE AND ADMINISTRATION: For Rectal Use: Cleanse the 
rectal area and dry thoroughly before use. Attach plastic 
applicator to tube, and squeeze tube lightly to fill applica- 
tor with cream. Lubricate applicator with cream, then gent- 
ly insert into rectum and squeeze tube again lightly to 
extrude a similar applicator dose of cream into the rectum. 
Can also be applied topically to irritated anorectal tissues. 
Use morning and evening and after each bowel movement. 
The recommended duration of treatment is two to six days. 


For Topical Use: Apply to affected areas of the skin two to 
four times daily. The recommended duration of treatment is 
two weeks. 


HOW SUPPLIED: CORTICAINE Cream (hydrocortisone ace- 
tate 0.5% and dibucaine 0.5%) is supplied in a 1 oz tube 
with a rectal applicator (NDC 0173-0358-72). 


Keep container well closed and store between 15° and 30°C 
(59° and 86°F). 
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“I'D LIKE TO MAKE 

AN APPOINTMENT 
WITH THE 

DOCTOR” 





Be prepared, Doctor. More patients 
will be asking about colorectal cancer. 
According to a survey* conducted by the 
American Cancer Society, many people 
would like to receive more information 
about colorectal cancer, and 83% said 
they would want to be checked for it. 
Further, they are learning that this cancer 
can be detected before symptoms appear. 
The present cure rate is 44%. The cure 
rate could be as high as 75%, with early 
detection and appropriate management. 

For asymptomatic persons the Society 
recommends annual digital rectal exam- 
ination at age 40 and over; at age 50 and 
over, an annual stool blood test, as well as 
sigmoidoscopy every three to five years, 
following two initial annual negative 
sigmoidoscopies. 

We're here to help. You can reach us at 
your local American Cancer Society office 
or write to our Professional Education 
Department at National Headquarters, 

90 Park Avenue, New York, NY. 10016. 
Ask about the Society’s Colorectal Check 
program of professional and public 
education for the early detection of 
colorectal cancer. 


AMERICAN 
<? CANCER 
Í SOCIETY” 


*“Cancer of the Colon and Rectum: Summary of Public 
Attitude Survey,” Ca 33:359-365, 1983 (Nov.-Dec. ). 
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Esophageal/duodenal decompression is 12-14 times 
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postop, with reported decreased sepsis, wound problems, 
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If the movement needs improvement... 
Colace or Peri-Colace 





Recommend the time-tested anticonstipants that relieve gently 
and reliably. Colace (docusate sodium) softens the stool and helps prevent 
straining...especially important for patients with anorectal disorders. 

When laxative action is also needed, Peri-Colace (casanthranol and 
docusate sodium) both softens stools and stimulates peristalsis to correct 
constipation, usually overnight. 

Colace and Peri-Colace ofter you the flexibility of 50 mg and 100 mg 
capsules, syrup, or liquid. Recommend them with confidence for virtually 
all your adult and pediatric patients. 


Gentle relief you’ve relied on for over 25 years 


GOLACE <=» PERIGOLACE @ 


(stool softener) (laxative plus stool softener) 


Mead Himan 


PHARMACEUTICAL DIVISION 
COLACE® is a Registered Trademark of Mead Johnson & Company. © 1985 Mead Johnson & Company, Evansville, Indiana 47721 U.S.A. J-V2 
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due to indicated organisms | 
Switch to 


CEFOTAN... 


cefotetan disodium 





= In intra-abdominal and gynecologic infection 


The cost-effective replacement for cefoxitin 


For Intravenous or Intramuscular Use 
BRIEF SUMMARY 


INDICATIONS AND USAGE 
TREATMENT: CEFOTAN® (cefotetan disodium) is indicated for the therapeutic treatment of the 
following infections when caused by susceptible strains of the designated organisms: 


Urinary tract infections caused by £ coli, Klebsiella species (including K pneumoniae), Proteus 
mirabilis and Proteus sp (which may include the organisms now called Proteus vulgaris, Providencia 
rétigeri, and Morganella morganit). 


Lower respiratory tract infections caused by Streptococcus pneumoniae (formerly D pneumoniae), 
Staphylococcus aureus (penicillinase- and nanpenicillinase-producing strains), Haemophilus 
ae {including ampicillin-resistant strains), Klebsiella species (including K pneumoniae), 

and È coli. 


Skin and skin structure infections caused by Staphylococcus aureus (penicillinase- and nonpenicil- 
linase-producing strains}, Staphylococcus epidermidis,* Streptococcus pyogenes and Streptococcus 
species (excluding enterococci), and E cofi. 


Gynecologic infections caused by Staphylococcus aureus? (including penicillinase- and nonpenictl- 
inase-producing strains), Staphylococcus epidermidis,“ Streptococcus species (excluding entero- 
cocci), E coli, Proteus mirabilis, Neisseria gonorrhoeae, Bacteroides species (excluding B distasonis, 
B ovatus, B thetaiotaomicron), Fusobacterium species,' and gram-positive anaerobic cocci (including 
Peptococcus and Peptostreptococcus speciest}. 


intra-abdominal infections caused by E coli, Klebsiella species (including K pneumoniae’), Strepto- 
coccus species (excluding enterococci), and Bacteroides species (2xcluding 8 distasonis, B ovatus, 
B thetaiotaomicron}. 


Bone and joint infections caused by Staphylococcus aureus.t 
*NOTE: Some strains of Stachyfococcus epidermidis are resistant 10 cefotetan. 
tEfficacy for this organism in this organ system was studied in fewer than ten infections. 


PROPHYLAXIS: The preoperative administration of CEFOTAN may reduce the incidence of certain 
postoperative infections in patients undergoing surgical procedures that are classified as clean 
contaminated or potentially contaminated (eg, cesarean Section, abdominal or vaginal hysterectomy, 
transurethral surgery, biliary tract surgery, and gastrointestinal surgery). 

The prophylactic dose of CEFOTAN should be administered 30 tc 60 minutes prior to surgery. in 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the 
clamping of the umbilical co7d. 

__ lf there are signs and symptoms of infection, specimens for culture should be obtained for 
identification of the causative organism so that appropriate therapeutic measures may be initiated, 


CONTRAINDICATIONS 
CEFOTAN is contraindicated in patients with known allergy to the cephalosporin group of antibiotics. 


WARNINGS 

Before therapy with CEFOTAN is instituted, careful inquiry should be made to determine whether the 
patient has had previous hypersensitivity reactions to cefotetan disodium, cephalosporins, 
peniciltins, or other drugs. This product should be given cautiously to penicillin-sensitive patients. 
Antibiotics should be administered with caution to any patient who has demonstrated some form of 
allergy, particularly to drugs. If an allergic reaction to CEFOTAN occurs, discontinue the drug. 
Serlous acute hypersensitivity reactions may require eon and other emergency measures. 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- 
Spectrum lear therefore, itis important to consider its diagnosis in patients who devetop 
diarrhea in association with antibiotic use. 

Treatment with broad-spectrum antibiotics may alter normal flora of the colon and may permit 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one A 
cause of antibiatic-associated colitis. Chotestyramine and colestipol resins have been shown to bind 
the toxin in vitro. 

Mild cases of colitis may “espond to drug discontinuance alone. Moderate to severe cases should 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis is not 
relieved by drug discontinuance, or when itis severe, oral vancomycin is the treatment of choice for 
COE orOne eS oceey pseudomembranous colitis produced by C asfficile. Other causes should also be 
considered. 


PRECAUTIONS © 
GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- 
growth of nonsusceptible organisms. Careful observation of the patient is essential. f superinfection 
does occur during therapy, appropriate measures should be taken. 

in common with many otter broad-spectrum antibiotics, CEFOTAN may be associated with a fail in 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- 
tional state, Prothrombin times should be monitored in patients at risk and exogenous Vitamin K 
administered as indicated. 

CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease, 
particularly colitis. 


INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction 
characterized by flushing, sweating, headache, and tachycardia may occur when alcohol (beer, wine, 
etc) is ingésted within 72 hours after CEFOTAN administration. Patients should be cautioned about the 
ingestion of alcoholic beverages following the administration of CZFOTAN. 


DRUG INTERACTIONS: If CEFOTAN and an aminoglycoside are used concomitantly, renal function 
should be carefully monitored, especially if higher dosages of the aminoglycoside are to be adminis- 
tered or if therapy is prolonged, because of the potential nephrotoxicity and ototoxicity of aminoglyco- 
side antibiotics. Although, to date, nephrotoxicity has not been noted when CEFOTAN was given alone, 
it is possible that nephrotoxicity may be potentiated if CEFOTAN is used concomitantly with an 
aminoglycoside. 


DRUG/LABORATORY TEST INTERACTIONS: A false positive reaction for glucose in urine may occur: 
with Benedict's or Fehling's solution. . 
As with other cephalosporins, high concentrations of cefotetan may interfere with measurement of 
serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of 
creatinine reported. 


. CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in 


animals have not been performed to evaluate carcinogenic potential, no mutagenic potential of 
cefotetan was found in standard laboratory tests. 

Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of 
500 mg/kg/day (approx 8-16 times the usual aduit human dose) on days 6-35 of life (thought to be 


CEFOTAN® (cefotetan disodium 





developmentally analogous to late childhood and ii pet in humans) resulted in reduced testicular 
weight and seminiferous tubule degeneration in 10 of 10 animals. Affected cells included spermatogo- 
nia and spermatocytes; Sertoli and Leydig cells were unaffected. Incidence and severity of lesions 
were dose-dependent; at 120 mg/kg/day {approx 2-4 times the usual human dose), only 1 of 10 
treated animals was affected, and the degree of degeneration was mild. Similar lesions have been 
observed in experiments of comparable design with other ll empl a atan antibiotics 
and impaired fertility has been reported, particularly at high dose levels. No testicular eifecis were 
observed in 7-week-old rats treated with up to 1000 mg/kg/day SC for 5 weeks, or in infant dags 

(3 weeks old) that received up to 300 mg/kg/day IV for 5 weeks. The relevance of these findings to 
humans is unknown. 


USAGE IN PREGNANCY: Pregnancy Category B: Reproduction studies have been performed in rats 
and monkeys at doses up to 20 times the human dose and have revealed no evidence of impaired 
tertility or harm to the fetus due to cefotetan. There are, however, no adequate and well-controlled 
Studies in pregnant women. Because animal reproductive studies are not always predictive of human 
response, this drug should be used during pregnancy only if clearly needed. 


USAGE IN NURSING MOTHERS: Cefotetan is excreted in human milk in very low concentrations. 
Caution should be exercised when cefotetan is administered to a nursing woman. 


PEDIATRIC USE: Safety and effectiveness in children have not been established. 


ADVERSE REACTIONS 
In clinical studies the following adverse effects were considered related to CEFOTAN therapy. 


Gastrointestinal symptoms occurred in 1.5 percent of patients; the most frequent were diarrhea (1 in 
80} and nausea (11n 700). i 


Hematologic laboratory abnormalities occurred in 1.4 percent of patients and included eosinophilia 
{1 in 200), positive direct Coombs’ test {1 in 250}, and thrombocytosis {1 in 300}. 


Hepatic enzyme elevations occurred in 1.2 percent of patients and included a rise in SGPT (1 in 150), 
SGOT (1 in 300), alkaline phosphatase (1 in 700). and LDH (1 in 700}. 


Hypersensitivity reactions were reported in 1.2 percent of patients and included rash (1 in 150) aad 
itching (1 in 700). 


Loca! effects were reported in less than one percent of patients and included phlebitis at the site of 
injection (1 in 300), and discomfort {1 in 500). 


DOSAGE AND ADMINISTRATION , 

TREATMENT: The usual adult dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration should be 
determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
organism. i 


GENERAL GUIDELINES FOR DOSAGE OF CEFOTAN 


Type of infection Daily Dose Frequency and Route 
Urinary Tract 1-4 grams 500 mg every 12 hours IV or IM 
Tor2g every 24 hours IV or IM 
1or2g every 12 hours IV or IM 
Other Sites 2-4 grams 1or2g every 12 hours lV or IM 
Severe 4 grams 29 every 12 hours IV 
Life-Threatening 6* grams 3 g every 12 hours IV 


“Maximum daily dosage should not exceed 6 grams. 


PROPHYLAXIS: To apie postoperative intection in clean contaminated or potentially contaminated 
surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
30 to 60 minutes prior to surgery. in patients undergoing cesarean section, the dose should be 
administered as soon as the umbilical cord is clamped: 


IMPAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
employed. The following dosage guidelines may be used. 


DOSAGE GUIDELINES FOR PATIENTS 
WITH IMPAIRED RENAL FUNCTION 
Creatinine Clearance 


mL/min Dose Frequency 
>30 Usual Recommended Dose” Every 12 hours 

10-30 Usual Recommended Dose* Every 24 hours 
<10 Usual Recommended Dose* Every 48 hours 


*Dose determined by the type and severity of infection, and susceptibility of the causative organism. 


_ Cefotetan is dialyzable and it is recommended that for patients undergoing intermittent hemadialy- 
sis, one-quarter of the usual recommended dose be given every 24 hours on days between dialysis 
and one-half the usual recommended dose on the day of dialysis. 


HOW SUPPLIED 

CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
equivalent to 1g and 2 g celotetan activity for intravenous and intramuscular administration. Tre tg 
dose is available in 10 mL and 100 mL vials, and the 2 g dose is available in 20 mL and 100 mL vials. 
The vials should not be stored at temperatures above 22°C and should be protected from light. 





1 gin 10 mb vial (NDC 0038-0376-1 
29 in 26 mL vial (NDC 0038-0377-20 : 
‘1 gin 100 mL via Nog 0038-0376-1 1) ae 
.. 2gin 100 mL vial (NDC 0038-037 7-21 : i w 
Manufactured for wee SÒ 
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Esophageal/duodenal decompression is 12-14 times 
more efficient than the gastric aspiration of alternative 
devices.” “Enteral Hyperalimentation” begins immediately 
postop, with reported decreased sepsis, wound problems, 
and markedly shortened LOS* 
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FOR THE BEST DEFENSE 


AGAINST CANCER, SEE HIM 
ONCE AYEAR. 


He may not look like every- 


body’s idea of a cancer specialist. 


But there’s strong evidence 
that your greengrocer has 
access to cancer protection you 
won't find in any doctor's office. 

Like broccoli. Peaches. Cante- 
loupes. Spinach. And other 
sources of Vitamin A related to 
lowering the risk of cancer of the 
larynx and esophagus. Not to 


mention sweet potatoes, carrots, 


pumpkin, winter squash, toma- 
toes, citrus fruits and brussels 
sprouts. 

Vegetables such as cabbage, 
broccoli, brussels sprouts, kohl- 
rabi and cauliflower may help 
reduce the risk of gastrointesti- 
nal and respiratory tract cancer. 

Fruits and vegetables (and 
whole grain cereals such as 


AND HIM ONCE AWEEK. 





oatmeal, bran and wheat) may 
help lower the risk of colorectal 
cancer. 

In short, make sure you do 
what your mother always told 
you toy do. Eat your vegetables. 
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hydrocodone bitartrate 5 mg (Warming: May be habit forming) 
with acetaminophen 500 mg 


INDICATIONS AND USAGE: For the relief of moderate 
to moderately severe pain. 

CONTRAINDICATIONS: Hypersensitivity to oacetarrino- 
phen or hydrocodone. 

WARNINGS 

Drug Abuse and Dependence: VICODIN is subject to 
the Federal Controlled Substances Act (Schedule II}. 
Psychic dependence, physical dependence ond 
tolerance may develop upon repeated adminstro- 
tian of narcotics; therefore, VICODIN should be pre- 
scribed and administered with the same caution 
appropriate to fhe use of other oral-rarcotic- 
containing medications. 

Respiratory Depression: At high doses or in sensitive 
patenis, hydrocodone may produce dose-related 
respiratory depression by acting directly on brain 
stem respiratory centers. Hydrocodone alsc aftects 
centers that control respiratory rhythm, ard may 
produce iregular and periodic breathing. 

Head Injury and Increased [Intracranial Pressure: The 
respiratory depressant effects of narcotics and their 
capacify fo elevaie cerebrospinal fluid prescure may 
be markedly exaggerated in the presence of head 
injury, other intracranial lesions or c preexisting in- 
crease in intracranial pressure, Furthermore narcot- 
ics produce adverse reactions which may ‘obscure 
the clinical course of patients with head injuries. 
Acule Abdominal Condifions: The administration of 
narcotics moy obscure the diagnosis or clinical 
course of potients with acute abdominal conditicns. 
PRECAUTIONS 

Special Risk Patients: VICODIN should be used with 
caution in elderly or debilitated patients and those 
with severe impairment of hepatic or renal function, 
hypothyroidism, Addisons disecse. prostatic hyper- 
fraphy or urethral stricture. 

Information for Patients: VICODIN, like afl narcotics, 
may impair the mental and/or physical abilities re- 
quired for the performance of potentially hazardous 
tasks such as driving a car or operating machinery; 
patients shouid be cautioned accordingly. 

Cough Reflex: Hydrocodone suppresses tre cough 
reflex; caution should be exercised when VCODIN is 
used postoperatively and in patients with pulmonary 
disease. 

Drug Interactions: The CNS-depressant effecs of 
VICODIN may be additive with that of other CN5 de- 
pressanis. When combined therapy is contemp ated, 
the dose of one or both agents should be reduced. 
The use of MAO inhibitors or tricyclic antidepressants 
with hydrocodone preparations may increase the 
effect of either the antidepressant or hydrocodone. 
The concurrent use of anticholinergics with hycroco- 
done may produce poralytic ileus. 

Usage in Pregnancy: Pregnancy Category C. Hydro- 
codone has been shown to be teratogenic in ham- 
sters when given in doses 700 times the human dose. 
There are no adequate and well-controlled studies 
in pregnant women. VICODIN should be used during 
pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 

Nonferatogenic Effects: Babies born to mothers who 
have been taking opioids regularly prior to delivery 
will be physically dependent. The intensity of the syn- 
drome does not always correlate with the duraton of 
maternal opioid use or dose. 

Labor and Delivery: Administration of VICODIN io the 
mother shorily before delivery may result in some 
degree of respiratory depression in the newborn, 
especially if higher doses ore used. 

Nursing Mothers: It is not known whether this crug is 
excreted in human milk: therefore, a decison should 
be made whether to discontinue nursing or to dis- 
continue the drug. faking info account ine impor- 
tance of the drug to the mother. 

Pediatric Use: Safety and effectiveness in children 
have not been established, 

ADVERSE REACTIONS 

Central Nervous System: Sedation, drowsiness. 
mental clouding. fethargy, impairment of menial 
and physicol performance, anxiety, fear dysphoria, 
dizziness, psychic dependence, mood changes. 
Gastrointestinal System: Nausea and vomiting may 
occur they are more frequent in ambulatory than in 
recumbent patients. Prolonged administration of 
VICODIN may produce constipation. 

Genitourinary System: Ureteral spasm, spasm of 
vesical sphincters and urinary retention tave been 
reported. 

Respiratory Depression: (See WARNINGS.) 

DOSAGE AND ADMINISTRATION: Dosage should be 
adjusted according to the severity of the pain and 
the response of the patient. However tolerance to 
hydrocodone can develop with continuec use, and 
the incidence of untoward effects is dose related. 
The usual dose is one tablet every six hours as needed 
for pain. (if necessary, this dose may be repected at 
four-hour intervals.) In cases of more severe pain, 
two tablefs every six hours {up fo eight fapiets in 24 
hours} may be required. 
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Just one part of 
pain relief therapy. 


Vicodin® provides greater 
patient acceptance 


COMPARATIVE PHARMACOLOGY OF THREE ANALGESICS 


RESPIRATORY PHYSICAL 
CONSTIPATION DEPRESSION SEDATION EMESIS DEPENDENCE 


HYDROCODONE 


CODEINE 
OXYCODONE 


Blank space indicates that no such activity has been reported. 

Table adapted from Facts and Comparisons (Nov.) 1984 and Catalano RB. The 
medical approach to management of pain caused by cancer. “Semin Oncol” 1975; 
2; 379-92 and Reuler JB, et. al. The chronic pain syndrome: misconceptions and 
management. “Ann Intern Med" 1980; 93; 588-96 

@ Vicodin offers: less nausea, less sedation, less 


constipation. 


...and longer lasting pain relief— 
up to 6 hours. 


¢ Vicodin containshydrocodonenotcodeine. In 
one study, 10 mg. of hydrocodone alone was 
shown to be aseffective as 60 mg. of codeine. 


¢ In a double-blind study, Vicodin (2 tablets), 
provided longer lasting pain reliefthan 60 mg. 
of codeine. 


Plus... 


® Vicodin offers the convenience of CIII 
prescribing. 


@ Dosage flexibility—1 tablet every 6 hours or 
2 tablets every 6 hours (up to 8 tablets in 24 


hours). 
1. Hopkinson JH IIl: Curr Ther Res 24: 503-516, 1978 
2. Beaver, WT Arch Intern Med, 1414:293-300, 1981 


hydrocodone bitartrate 5 mg (Warning May be habit 
forming) with acetaminophen 500 mg 


The original hydrocodone analges 
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1987 CUSA Workshops on Ultrasonic Dissection For The General Surgeon 
SEE 


Location Director Date Topic Contact 


The Roger Williams Kevin Hughes, M.D. March 27 Ultrasonic Janice Miller 
General Hospital Asst. Prof. & Dir. of Dissection 401-863-3337 
Providence, RI Surgical Oncology of the Liver 


University of Richard Fiddian-Green,M.D. April 24 Ultrasonic Dr. George Membrino 
Massachusetts Hospital Prof.,Chairman, Div. Dissection 617-856-3041 
Worcester, MA of General Surgery of the Liver 


Mt. Sinai Hospital Tomas Heimann, M.D. June 5 Ultrasonic Dr. Heimann 
New York, NY Assoc. Attend. Physician Dissection 212-650-8027 
and Assoc. Prof. of Surgery for Liver and 
Mucosal Proc- 
tectomy 


eS 
Winship Cancer Center Paul Sugarbaker, M.D. Sept. 11 Ultrasonic Dr. Sugarbaker 


Emory Clinic Head of Surgical Oncology Dissection 404-321-0111 
Atlanta,GA of the Liver ext. 3440 


University of Richard Fiddian-Green, M.D. Nov. 6 Ultrasonic Dr. George Membrino 
Massachusetts Hospital Prof.,Chairman, Dissection 617-856-3041 
Worcester, MA Div. of General Surgery of the Liver 


Veterans Administration Charles Putnam, M.D. Ultrasonic Michael O’Connor 
Medical Center Chief of Surgery Dissection 602-626-6909 
Tucson, AZ of the Liver 


For further information and to register, please contact the appropriate institution listed above. 


O One-day workshops CAVITHRON | 


O Four hours each 
ee of lecture and hands- SURGICAL SYSTEMS 
Surgical on practice in animal lab 88 Hamilton Avenue 
Spoar a Eight CME credit hours PO. Box 10133, Stamford, CT 06904-2133 
800-225-0009 (CT 203-348-7750) 





Victoria Ann-Lewis 
moves so gracefully 
m stage the audience 


doesn't even know 


She has polio. 


ctoria Ann-Lewis has achieved international recognition as a tele- 
ion and stage performer. She conducts workshops in acting and 
vement for women with disabilities. In 1983 she won the Califor- 
| Governor’s Committee on Employment of the Handicapped Indi- 
lual Achievement Award for the television musical, Tell Them F m 
Mermaid, which she developed and starred in. 





Believe in them. Break the barriers. 
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a trusted hemostatic 
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E you can achieve hemostasis 
Bin seconds over large body surface 
areas. Each depression of the 
pump offers an even distribution 
Ææ of THROMBOSTAT solution— alov ing uniform hemostasis of the total area. 

© The THROMBOSTAT pump is available in a convenient sterile kit that features 
Æ 2 20,000-unit vial of THROMBOSTAT (a practical size for procedures involving 
capillary bleeding), an appropriate measure of diluent, and a pump sprayer 
cap. The kit offers sterile packaging—permitting the entire contents to be 


brought directly into the sterile field. With the new THROMBOSTAT kit, 


it has never been simpler 
STERII E to control capillary bleeding. 
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10 units 
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THROMBOSTAT™ (THROMBIN, USP) (Bovine Origin) 


Before prescribing, please see full prescribing information. A Brief 
Summary follows: 


Thrombostat must not be injected! Apply on the surface of bleeding 
tissue as a solution or powder. 

INDICATIONS AND USAGE: Thrombostat (Thrombin, USP) is indi- 
cated as an aid in hemostasis wherever oozing blood from capillaries 
and small venules is accessible. 

In various types of surgery solutions of Thrombostat may be used 
in conjunction with Absorbable Gelatin Sponge, USP for hemostasis. 
CONTRAINDICATIONS: Thrombostat is contraindicated in persons 
known to be sensitive to any of its components and/or to material of 
bovine origin. 


WARNING: Because of its action in the clotting mechanism, Throm- 
bostat must not be injected or otherwise allowed to enter large blood 
vessels. Extensive intravascular clotting and even death may result. 
Thrombostat is an antigenic substance and has caused sensitivity 
and allergic reactions when injected into animals. 


PRECAUTIONS: General: Consult the absorbable gelatin sponge 
product labeling for complete information for use prior to utilizing the 
thrombin-saturated-sponge procedure. 

Pregnancy—Teratogenic effects: Pregnancy Category C. Animal 
reproduction studies have not been conducted with Thrombin, Topi- 
cal (Bovine). It is also not known whether Thrombin, Topical (Bovine) 
can cause fetal harm when administered to a pregnant woman or 
can affect reproduction capacity. Thrombin, Topical (Bovine) should 
be given toa pregnant woman only if clearly indicated. 

Pediatric Use: Safety and effectiveness in children have not been 
established. 


ADVERSE REACTIONS: An allergic type reaction following the use of 
Thrombostat for treatment of epistaxis has been reported. Febrile 
reactions have also been observed following the use of Thrombostat 
in certain surgical procedures but no cause-effect relationship has 
been established. 


DOSAGE AND ADMINISTRATION: General: Solutions of Thrombostat 
may be prepared in sterile distilled water or isotonic saline. The 
intended use determines the strength of the solution to prepare. For 
general use in plastic surgery, dental extractions, skin grafting, 
neurosurgery, etc, solutions containing approxiniutely 100 units per 
ml are frequently used. For this, 10 ml of diluent added to the 1000 unit 
package is suitable. Where bleeding is profuse, as from cut surfaces 
of liver and spleen, concentrations as high as 1000 to 2000 units per m! 
may be required. For this the 5000 unit vial dissolved in 5 ml or 2.5 ml 
respectively, of the diluent supplied in the package is convemient. 
Intermediate strengths to suit the needs of the case may be prepared 
by selecting the proper strength package and dissolving the contents 
in an appropriate volume of diluent. In many situations, it may be 
advantageous to use Thrombostat (Thrombin, USP) in dry form on 
oozing surfaces. 
Caution: Solutions should be used the day they are prepared. The 
solution may be used for up to 6 hours when stored at room tempera- 
ture; up to 24 hours when stored under refrigeration, and, if neces- 
sary, up to 48 hours when stored frozen. 

The following techniques are suggested for the topical application 
of Thrombostat. 
1. The recipient surface should be sponged (not wiped) free of blood 
before Thrombostat is applied. 
2. Aspray may be used or the surface may be flooded using a sterile 
syringe and small gauge needle. The most effective hemostasis 
results when the Thrombostat mixes freely with the blood as soon as 
it reaches the surface. 
3. In instances where Thrombostat in dry form is needed, the vial is 
opened by removing the metal ring by flipping up the plastic cap 
and tearing counterclockwise. The rubber-diaphragm cap may be 
easily removed and the dried Thrombostat 1s then broken up into 
a powder by means of a sterile glass rod or other suitable sterile 
instrument. 
4. Sponging of treated surfaces should be avoided in order that the 
clot remain securely in place. 

Thrombostat may be used in conjunction with Absorbable Gelatin 
Sponge, USP as follows: 
1. Prepare Thrombostat solution of the desired strength. 
2. Immerse sponge strips of the desired size in the Thrombostat solu- 
tion. Knead the sponge strips vigorously with moistened gloved fin- 
gers to remove trapped air, thereby facilitating saturation of the 
sponge. 
3. Apply saturated sponge to bleeding area. Hold in place for 10 to 15 
seconds with a pledget of cotton or a small gauze sponge. 
Thrombostat Kit: Thrombostat Kit contains one sterile 20,000 unit vial 
of Thrombostat, one sterile vial of Isotonic Saline Diluent, and one 
sterile pump sprayer cap. The Kit may be used as follows: 
1. Remove the Tyvek blister lid by pulling up at the indicated corner. 
The sterile inner tray can be lifted out or introduced into the operat- 
ing field. 
2. The cover to the sterile inner tray is removed by pulling up on 
the finger tab, exposing the sterile contents. 
3. Thrombostat solution of the desired strength is prepared and the 
pump sprayer cap inserted and seated on the Thrombostat solution 
vial, Note: Several strokes of the pump sprayer will be required 
before the Thrombostat solution is expelled. 
4. Alternatively, when Thrombostat in dry form is needed, the vial is 
opened as described above and the dried Thrombostat broken up 
into a powder by means of a sterile glass rod or other suitable sterile 
instrument. 4173G014 
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Until now, 


there has been 

no definitive 
treatment for stage II 
postmenopausal 
patients... 
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Contribution of cytotoxics uncertain; 
potentially serious /intolerable side effects 
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C ent Nationol Institutes of Health consensus report states that following 
/, “Tamoxifen [NOLVADEX] should now be regarded as standard 


r postmenopausal patients with positive axillary lymph nodes 
=k sitive hormone receptor status.”’ 

_ ___ NOLWADEX increases disease-free time* by delaying recurrence follow- 

__ Ing total mastectomy and axillary dissection in postmenopausal women 
ast cancer (T,,, N,, Mp). Moreover, NOLVADEX improves overall survival, 
34% reduction in risk of mortality, as observed in the NOLVADEX 

; Trial Organization (NATO) study.* This treatment is extremely well 

oy patients’; in fact, one double-blind, placebo-controlled study 
ated a NOLVADEX side effects profile similar to placebo.? And, since 
EX has a mild side effects profile and is easy to administer, patients are 


Please see next page for brief summary of prescribing information. 
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Nolvadex © 
TAMOXIFEN CITRATE 


BRIEF SUMMARY 
INDICATIONS AND USAGE: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estrogen receptor positive 
are more likely to benefit from NOLVADEX therapy k 

NOLVADEX is effective in delaying recurrence following total mastectomy and axillary dissection in 
postmenopausal women with breast cancer (T1-3, N1, MO). The estrogen and progesterone receptor values may 
help to predict whether NOLVADEX therapy is likely to be beneficial. In some NOLVADEX adjuvant studies, most 
of the benefit to date has been in the subgroup with 4 or more positive axillary nodes 
CONTRAINDICATIONS: None known 
WARNINGS: Pregnancy Category D: NOLVADEX may cause fetal harm when administered to a pregnant 
woman. Individuals should not become pregnant while taking NOLVADEX. Effects on reproductive functions are 


expected from the antiestrogenic properties of the drug. In reproductive studies in rats at dose levels equal to or 


below the human dose, nonteratogenic developmental skeletal changes were seen and were found to be 
reversible. In addition, in fertility studies in rats and in teratology studies in rabbits using doses at or below 
those used in humans, a lower incidence of embryo implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The impairment of 
learning behavior did not achieve statistical significance in one study, and, in another study where significance 
was reported, this was by comparing dosed animals with controls of another study. Several pregnant 
marmosets were dosed during organogenesis or in the last half of pregnancy. No deformations were seen aad 
although the dose was high enough to terminate pregnancy in some animals, those that did maintain pregnancy 
showed no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetal deaths, and vaginal 
bleeding. If this drug is used during pregnancy or the patient becomes pregnant while taking this drug, the 
patient should be apprised of the potential hazard to the fetus 

Ocular changes have been reported in a few patients who, as part of a clinical trial, were treated for periods 
greater than one year with NOLVADEX at doses at least four times the highest recommended daily dose of 
40 mg. The ocular changes consist of retinopathy and, in some patients, there are also corneal changes and a 
decrease in visual acuity 

In addition, a few cases of ocular changes including visual! disturbance, corneal changes, and/or retinopathy 
have been reported in patients treated with NOLVADEX at recommended doses. It is uncertain if these effects 
are due to NOLVADEX 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has been reported in 
some breast cancer patients with bone metastases within a few weeks of starting treatment with NOLVADEX. If 
hypercalcemia does occur, appropriate measures should be taken and, if severe, NOLVADEX should be 
discontinued 
PRECAUTIONS: General: NOLVADEX should be used cautiously in patients with existing leukopenia or 
thrombocytopenia. Observations of leukopenia and thrombocytopenia occasionally have been made, but it is 
uncertain if these effects are due to NOLVADEX therapy. Transient decreases in platelet counts, usually to 
50,000-100,000/cu mm, infrequently lower, have been occasionally reported in patients taking NOLVADEX for 
breast cancer. No hemorrhagic tendency has been recorded and the platelet counts returned to normal levels 
even though treatment with NOLVADEX continued 
Laboratory Tests: Periodic complete blood counts, including platelet counts, may be appropriate 
Carcinogenesis: While no conventional bioassay has been conducted, endocrine changes in immature and 
mature mice were investigated in a 13-month study. Granulosa cell ovarian tumors and interstitial cell testicular 
tumors were found in mice receiving NOLVADEX, but not in the controls 
Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro tests with pro- and 
eukaryotic test systems with drug metabolizing systems present 
Impairment of Fertility: Fertility in female rats was decreased following administration of 0.04 mg/kg for 2 
weeks prior to mating through day 7 of pregnancy. There was a decreased number of implantations, and all 
fetuses were found dead 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were increased numbers of 
fetal deaths. Administration of 0.125 mg/kg to rabbits during days 6-18 of pregnancy resulted in abortion or 
premature delivery. Fetal deaths occurred at higher doses. There were no teratogenic changes in either rat or 
rabbit segment II studies. Several pregnant marmosets were dosed with 10 mg/kg/day either during organo 
genesis or in the last half of pregnancy. No deformations were seen, and, although the dose was high enough 
to terminate pregnancy in some animals, those that did maintain pregnancy showed no evidence of teratogenic 
malformations. Rats given 0.16 mg/kg from day 17 of pregnancy to 1 day before weaning demonstrated 
increased numbers of dead pups at parturition. It was reported that some rat pups showed slower learning 
behavior, but this did not achieve statistical significance in one study, and in another study where significance 
was reported, this was by comparing dosed animals with controls of another study 

The recommended daily human dose of 20-40 mg corresponds to 0.4-08 mg/kg for an average 50 kg woman 
Pregnancy Category D: See WARNINGS 
Nursing Mothers: It is not known whether this drug is excreted in human milk. Because many drugs are 
excreted in human milk and because of the potential for serious adverse reactions in nursing infants from 
NOLVADEX, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother 
ADVERSE REACTIONS: The most frequent adverse reactions to NOLVADEX are hot flashes, nausea and 
vomiting. These may occur in up to one-fourth of patients, but are rarely severe enough to require discontin 
uation of treatment 

Less frequently reported adverse reactions are vaginal bleeding, vaginal discharge, menstrual irregularities 
and skin rash. Usually these have not been of sufficient severity to require dosage reduction or discontinuation 
of treatment 

Increased bone and tumor pain and, also, local disease flare have occurred, which are sometimes associated 
with a good tumor response. Patients with increased bone pain may require additional analgesics. Patients with 
soft tissue disease may have sudden increases in the size of preexisting lesions, sometimes associated with 
marked erythema within and surrounding the lesions and/or the development of new lesions. When they occur 
the bone pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly 

Other adverse reactions which are seen infrequently are hypercalcemia, peripheral edema, distaste for food 
pruritus vulvae, depression, dizziness, light-headedness and headache. There have been infrequent reports of 
thromboembolic events occurring during NOLVADEX therapy. Since for cancer patients in general an increased 
incidence of thromboembolic events is known to occur, a Causal relationship to NOLVADEX remains conjectura 
An increased incidence has been reported when cytotoxins are combined with NOLVADEX 

if adverse reactions are severe, it is sometimes possible to control them by a simple reduction of dosage 
without loss of control of the disease 
OVERDOSAGE: Acute overdosage in humans has not been reported. Signs observed at the highest doses 
following studies to determine LD... in animals were respiratory difficulties and convulsions. No specific 
treatment for overdosage is known; treatment must be symptomatic 
DOSAGE AND ADMINISTRATION: One or two 10 mg tablets twice a day (morning and evening). In the three 
single agent adjuvant NOLVADEX studies noted above (See Clinical Pharmacology), NOLVADEX was 
administered for two years. The optimal duration of adjuvant therapy is not known 
HOW SUPPLIED: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg of tamoxifen 
(round, biconvex, uncoated, white tablet identified with NOLVADEX 600 debossed on one side and a cameo 
debossed on the other side) are supplied in bottles of 60 tablets and 250 tablets. Protect from heat and light 
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“I'D LIKE TO MAKE 

AN APPOINTMENT 
WITH THE 

DOCTOR’ 





Be prepared, Doctor. More patients 
will be asking about colorectal cancer. 
According to a survey* conducted by the 
American Cancer Society, many people 
would like to receive more information 
about colorectal cancer, and 83% said 
they would want to be checked for it. 
Further, they are learning that this cancer 
can be detected before symptoms appear. 
The present cure rate is 44%. The cure 
rate could be as high as 75%, with early 
detection and appropriate management. 

For asymptomatic persons the Society 
recommends annual digital rectal exam- 
ination at age 40 and over; at age 50 and 
over, an annual stool blood test, as well as 
sigmoidoscopy every three to five years, 
following two initial annual negative 
sigmoidoscopies. 

We're here to help. You can reach us at 
your local American Cancer Society office 
or write to our Professional Education 
Department at National Headquarters, 

90 Park Avenue, New York, NY. 10016. 
Ask about the Society's Colorectal Check 
program of professional and public 
education for the early detection of 
colorectal cancer. 


AMERICAN 
s? CANCER 
¢ SOCIETY" 


*“Cancer of the Colon and Rectum: Summary of Public 
Attitude Survey,” Ca 33:359-365, 1983 (Nov.-Dec. ). 


+ YOU CAN 
FIGHT CANCER 
BEFORE YOU 
GET IT. 


OR AFTER 
— YOU GET IT. 


It’s a lot easier to fight cancer 
before you get it. 

Scientists estimate that up to 60% 
of all cancer could be prevented. 

By simply making a few changes 
in your lifestyle. 

By not getting too much sun. By 
not smoking cigarettes. By not 
overeating. And by following a diet 
high in fiber and low in fat. 

By simply doing these few things, 
you could drastically reduce your 
risk of getting cancer. 

Sure, you could 


still get cancer. 
But why not give «l fit ae 


yourself the odds A SOCIETY’ 
against 1t? Help us keep winning. 
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Brief Summary of Prescribing Information 


INDICATIONS For the relief of moderate to severe pain. NUBAIN can aise be used 
for preoperative analgesia, as a supplement to surgical anesthesia, and for 
obstetrical analgesia during labor. 


CONTRAINDICATIONS NUBAIN should not be administered to patients who are 
hypersensitive ta it. 


WARNINGS Drug Dependence NUBAIN has been shown to have a low abuse 
potential which is approximate to that of pentazocine. When compared with drugs 
which are not mixed agonist-antagonists, it has been reported that nalbuphine’s 
potential for abuse would be less than that of codeine and propoxyphene. 
Psychologtcal and physical dependence and tolerance may follow the abuse or 
misuse of nalbuphine. Therefore, caution should be observed in prescribing it for 
emotionally unstable patients, or for individuals with a history of narcotic abuse. 
Such patients should be closely supervised when long-term therapy is contem- 
plated. Care should be taken to avoid increases in dosage or frequency of 
administration which in susceptible individuals might result in physical de- 
pendence. Abrupt discontinuation of NUBAIN following prolonged use has been 
followed by symptoms of narcotic withdrawal, ie., abdominal cramps, nausea and 
vomiting, rhinorrhea, lacrimation, restlessness, anxiety, elevated tempe-ature and 
piloerection. Use in Ambulatory Patients NUBAIN may impair the mental or 
physical abilities required for the performance of potentially dangerous tasks such 
as driving a car or operating machinery. Therefore, NUBAIN should be adminis- 
tered with caution to ambulatory patients who should be warned to avoid such 
hazards. Use in Emergency Procedures Maintain patient under observation 
until recovered from NUBAIN effects that would affect driving or other ootentially 
dangerous tasks. Use in Children Clinical experience to support administration 
to patients under 18 years is not available at present. Use In Pregnancy (other 
than labor) Safe use of NUBAIN in pregnancy has not been establishec. Although 
animal reproductive studies have not revealed teratogenic or embryctosic effects, 
nalbuphine should only be administered to pregnant women whan, in the 
judgement of the physician, the potential benefits outweigh the possibe hazards. 
Use During Labor and Delivery NUBAIN can produce respiratory dedression in 
the neonate. ft should be used with caution in women delivering premature 
infants. Head injury and increased intracranial Pressure The possible 
respiratory depressant effects and the potential of potent analgesics to elevate 
cerebrospinal fluid pressure (resulting from vasodilation following CO. retention) 
may be markedly exaggerated in the presence of head injury, intracranial lesions or 
a pre-existing increase in intracranial pressure. Furthermore, potent analgesics 
can produce effects which may obscure the clinical course of patients with head 
injuries. Therefore, NUBAJN should be used in these circumstances only when 
essential, and then should be administered with extreme caution. Interaction 
With Other Central Nervous System Depressants Although NUBAIN pos- 
sesses narcotic antagonist activity there is evidence that in nondependent 
patients it will not antagonize a narcotic analgesic administered just before, 
concurrently, or just after an injection of NUBAIN. Therefore, patients receiving a 
narcotic analgesic, general anesthetics, phenothiazines, or other tranquilizers, 
sedatives, hypnotics, or ather CNS depressants (including alcoho!) concomitantly 
with NUBAIN may exhibit an additive effect. When such combined therapy is 
contemplated, the dose of one or both agents should be reduced. Sulfites 
Sensitivity NUSAIN contains sodium metabisulfite, a sulfite that may cause 
allergic-type reactions (e.g, hives, itching, wheezing, anaphylaxis in certain 
susceptible persons. Although the overall prevalence of sulfite sensitivity in the 
general population is probably tow, it is seen more frequently in asthmatics or in 
atopic nonasthmatic persons. 


PRECAUTIONS Impaired Respiration At the usual adult dose of 10 mg/70 kg, 
NUBAIN causes some respiratory depression approximately equal to that pro- 
duced by equal doses of morphine. However, in contrast to morphine, respiratory 
depression is not appreciably increased with higher doses of NUBAIN. Respiratory 
depression induced by NUBAIN can be reversed by NARCAN® (naloxone hydro» 
chloride) when indicated, NUBAIN should be administered with caution at low 
doses to patients with impaired respiration (e.g, from other medicetion, uremia, 
bronchial asthma, severe infection, cyanosis or respiratory cbstructions), 
Impaired Renal or Hepatic Function Because NUBAIN is metatolized in the 
fiver and excreted by the kidneys, patients with renal or liver dysiunction may 
overreact to customary doses. Therefore, in these individuals, NUBAIN should be 
used with caution and administered in reduced amounts. Myocardial Infarction 
As with all potent analgesics, NUBAIN should be used with cauticn in patients 
with myocardial infarction who have nausea or vomiting. Biliary Tract Surgery As 
with ali narcotic analgesics, NUBAIN should be used with caution in patients 
about to undergo surgery of the biliary tract since it may cause spasm of the 
sphincter of Oddi. 


ADVERSE REACTIONS The most frequent adverse reaction in J066 patients 
treated with NUBAIN is sedation 381 (36%), Less frequent reactions are sweaty/ 
clammy 99 (9%); nausea/vomiting 68 (6%); dizziness/vertigo 38 (5%); dry 
mouth 44 (4%); and headache 27 (3%). Other adverse reactions which may occur 
(reported incidence of 1% or less) are: CNS Effects Nervousness, depression, 
restlessness, crying, euphoria, floating, hostility, unusual dreams, confusion, 
faintness, hallucinations, dysphoria, feeling of heaviness, numbness, tingling, 
unteality The incidence of psychotomimetic effects, such as unreality, depersonal- 
ization, delusions, dysphoria and hallucinations has been shown 13 be Jess than 
that which occurs with pentazocine. Cardiovascular Hypertensior, hypotension, 
bradycardia, tachycardia. Gastrointestinal Cramps, dyspepsia, bitter taste. 
Respiration Depression, dyspnea, asthma, Dermatological Itching, burning, 
urticaria. Miscellaneous Speech difficulty, urinary usgency, bured vision, 
flushing and warmth. Patients Dependent on Narcotics Patients who have 
been taking narcotics chronically may experience withdrawal symptoms upon the 
administration of NUBAIN. If unduly troublesome, narcotic withdrewal symptoms 
can be controlled by the slow intravenous administration of small increments of 
morphine, until relief occurs. if the previous analgesic was morphine, meperidine, 
codeine, or other narcotic with similar duration of activity, one-fourth of the 
anticipated dose of NUBAIN can be administered initiafly and the patient 
observed for signs of withdrawal, ie, abdominal cramps, nausea and vomiting, 
lacrimation, rhinorrhea, anxiety, restlessness, elevation of temperature or pilo- 
erection. if untoward symptoms do not occur, progressively larger doses may be 
tried at appropriate intervals until the desired level of analgesia is obtained with 
NUBAIN, Management of Overdosage The immediate intravenous adminis- 
tration of NARCAN® (naloxone hydrochloride) is a specific antidote. Oxygen, 
intravenous fluids, vasopressors and other supportive measures should be used 
as indicated. The administration of single doses of 72 mg of NUBAIN subcuta- 
neously to eight normal subjects has been reported to have resulted primarily in 
symptoms of sleepiness and mild dysphoria. 

NUBAIN® is a Registered U.S, Trademark of El. duPont de Nemours & Co. (Inc,) 
NARCAN® is a Registered U.S. Trademark of Du Pont Pharmaceuticals, ae ne 
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elivers pain-sto 





pping power comparable to 


morphine/meperidine, and “balances potent analgesia with 
strong antagonist effects... resulting in fewer adverse responses?! 


ao Documented “ceiling” on respiratory 
depression. ‘A unique safety factor 
among potent analgesics}? 


o Fast onset of action 

o Long-lasting pain relief 

o Low incidence of nausea and vomiting 
o Nonconstipating 

o No significant hemodynamic changes 
o Low abuse potential—nonscheduled 


Now available in 20 mg/ml ampul, vial, 
and syringe. 


Also available in 10 mg/ml ampul and vial. 


LS A! 


AMPU ND VIAL ® IM 
NUBAIN : 
SC 


nallouohine HCI 





... because there’s less to worry about. 


NUBAIN® is available exclusively from Du Pont. 
©1987 Du Pont Pharmaceuticals, Inc., Manati, Puerto Rico 00701 
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; Presidential Address: Still Point (of the 


f 
: 


Turning World) 


At the Still Point of the turning world... . 

Where past and future are gathered 

Neither movement from nor towards. 

Neither ascent nor decline. Except for the point, the still point... . 

. . . . The inner freedom from the practical desire, 

The release from action and suffering, release from the inner and 
the outer compulsion, yet surrounded by a grace of sense., . . 

. . . » Time past and time future 

Allow but a little consciousness 

To be conscious is not to be in time 

But only in time can the moment in the rose garden 

The moment in the arbor where the rain beat, 

The moment in the draughty church at smokefall 

Be remembered: involved with past and future 

Only through time time is conquered 


HUS T. S. ELIOT! describes in our hectic existence 

a moment of indefinite time for reflection, for 

savoring the past, for pondering the now, for 

musing on that which is to be—Inventory is taken—plans 

are made—The sense of self, soul, and purpose is remem- 
bered. 


Presented at the 98th Annual Meeting of The Southern Surgical As- 
sociation, Palm Beach, Florida, November 30-December 3, 1986. 

* Professor and Chairman, Department of Surgery, Medical College 
of Georgia, Augusta, GA. 

Reprint requests: Arlie R, Mansberger, Jr., M.D., Department of Sur- 
gery, Medical College of Georgia, Augusta, GA 30912. 

Submitted for publication: December 4, 1986. 





ARLIE R. MANSBERGER, JR., M.D.* 


From the Department of Surgery, Medical College of 
Georgia, Augusta, Georgia 


The Turning World 


That the world of our profession is turning at an ever 
increasing pace 1s obvious. The factors that are largely 
responsible for the escalating RPMs are not only profes- 
sional but also socioeconomic. Malpractice litigation alone 
has enhanced the spinning so that gravitational pull is 
exceeded in some instances by centrifugal forces, and the 
less tenacious of our profession are literally flying off into 
the space of early retirement or to the relatively sedentary 
world of decreased risk activity entered by dropping high- 
risk or high-tech procedures. 

For those who remain in the heart of the surgical arena 
the responsibility and risk are compounded with each new 
disease and each new therapeutic modality, if not by direct 
application then by the necessity to possess sufficient 
knowledge for purposes of referral or for purposes of ad- 
vising the patient regarding alternatives. 

Courts will not be influenced by arguments that health 
care delivery systems through cost-restraining measures 
have influenced us to resort to less than a complete ar- 
mamentarium of diagnostic and therapeutic measures. In 
fact, utilization reviewers denying admission before op- 
eration (same day surgery) or continued in-house care 
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after operation will not be sharing the risk with the phy- 
sician whose patient has problems secondary to an early 
discharge or who has a complication during hospitaliza- 
tion, especially one that can be laid at the feet of the in- 
complete workup, etc. After all, why did the physician (in 
intimate contact with the patient) not pursue with more 
vigor his attempts to overturn the denial of the extra day 
or days? 

Furthermore, new Medicare legislation requires Medi- 
care’s Peer Review Organizations (PROs) to deny physi- 
clan payment for adjudged “poor quality care” and to 
notify the patient of same. Project, if you will, the impact 
of that legislation on our modern litigious heritage. 

While we must be stentorian in our opposition to con- 
tinued escalation of malpractice litigation, we must also 
be energetically cognizant of many other problems pla- 
guing the profession. 


The ever quickening pace of federal intrusion has been. 


given additional impetus in recent years as profit corpo- 
rations, nonprofit corporations, insurance companies, 
hospitals, organized consumer groups, and the business 
community join state and federal government agencies 


in the olympiad of health care delivery aimed at control- 


ling escalating costs. 

The whirling dervish of contract medicine tugs at the 
pragmatic center of individual economic survival as each 
physician and group of physicians struggle to determine 
which health care delivery system, or combination of sys- 
tems, will dominate the immediate future: the HMOs, 
PPOs, IPAs, or the networks formed by combinations of 
the above. Further, as the “acquisition strategy” of the 
business world is played out, which of these megasystems 
will survive to become the principle provider of health 
care? 

What will spin out of the churning dilemma of pro- 
posals to control physician reimbursement? Will physician 
DRGs, charged-based relative value scales, resource-based 
relative value scales, negotiated fee schedules, or indem- 
nifications with no assignment drive the reimbursement 
methodology of the 1990s and on into the 21st century? 
What of the potentially divisive and demeaning attitudes 
prevailing in nonsurgical specialties that would reward 
cognitive services while curtailing remuneration for pro- 
cedural services? | 

Why, in this age of deregulation, is the medical profes- 
sion singled out for such draconian methods of regulation, 
methods that are gradually fitting us for the procrustean 
bed envisioned for us by the Eleusian giants of government 
and industry? 

Other concerns affecting our profession that cause our 
minds to reel relate to mandatory second opinions, the 
increasing demand for certificates of special or added 
qualification with the resultant potential of “exclusionary 
cartels,” continuing turf battles, fragmentation, and 
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gradual erosion and destruction of mother specialties. 
How will graduate medical education be funded? What 
of foreign medical graduates, particularly those who are 
American born? 

“The problems of today are our own, devised to us by | 
the teeming, pushing, often scrambling world we were 
born into, without our knowledge or consent, and we 
ourselves must solve them; often in fear and trembling, 
but always.with truth, vigor, valor and a clear conscience.” 
Those words of contemporary import were written by Ba- 
con Saunders in his Presidential Address to this Associ- 
ation in 1915.3 | 

. While not having the temerity to suggest solutions to 
the protean but interlocking and interdependent problems 
of our profession, I would like to share with you some 
thoughts relating to the education of a physician: thoughts 
that, of necessity, will have or could have an ultimate 
significant impact on the modification of the aforemen- 
tioned problems. Some thoughts are original, many are 
not, but all have been masticated, digested, and have for 
a medical lifetime provided fuel for the development of 
a thesis that is totally believed in and sincerely and, hope- 
fully thoughtfully, espoused by your speaker. | 

Each of us, if asked, would almost certainly indicate 
that the ideal physician is a well-rounded scholar, one ` 
who is a product of a superb general baccalaureate edu- 
cation in the arts and sciences. Why then do we tolerate 
the premedical major in the baccalaureate curriculum 
with its myriad of specific scientific requirements? These . 
specificities might be tolerable if we did not compound 
the problem by suggesting in our medical school catalogs 
a group of scientific courses that are desirable for the 
medical school applicant. 

Steven Muller, Ph.D., President of Johns Hopkins ` 
University, points out that “in the climate of competition 
for a place in medical school, such a list of suggestions is 
tantamount to a list of absolute requirements for the as- 
piring students.’ The thus busy curricular schedule allows 
precious little time for courses in business, in the classics, 
in political science, history, and in a whole “‘passel” of 
educational opportunities that would broaden and enrich 
the human experience. | 

If we are to insist on such premedical specialization, 
would it not be more honest to embark on the study of 
medicine at the time of college matriculation and award 
a Bachelor of Science in Medicine Degree to those who 
successfully complete, for example, a 6-year course that 
combines the scientific aspects of premedicine and of 
medicine? 

I personally believe that the pathway of excellence in 
general higher education is the correct and desirable tra- 
jectory for our profession and agree with Muller when he 
says that if we so believe “then let us make every possible 
effort to discourage rather than encourage premature spe- 
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cialization and the further evolution of the whole 
premedical culture.” 

Given an excellent liberal arts and science education 
at the baccalaureate level, a general medical educational 
curriculum should, in my opinion, be designed as a grad- 
uate, not a second baccalaureate, experience. The word 
doctor means teacher, certainly not the teaching of others 
to the exclusion of self, rather the definition also must 
specifically include the continuous self-teaching and 
learning process necessary for a lifetime of competence 
in medical practice. 

Medicine is applied biology, and although physician 
oversupply, inequitable distribution, and escalating costs 
are gigantic problems, they are neither our most important 
nor our most pressing problems. The latter problems re- 
side in our inabilities to conquer the spectrum of major 
illness that prematurely cripples, disables, and kills. The 
answers to that dilemma will come only from scientific 
medicine and via the scientific method. Our current 
teaching methods, however, consist predominately of the 
passive transfer and passive acquisition of factual infor- 
mation through lectures delivered by faculty who in large 
part are specialty members of exclusive guilds and who 
expound on the body of knowledge necessary to under- 
stand and practice their specialty without sufficient 
thought with regard to the general knowledge a physician 
should know and, far too often, without a working knowl- 
edge of the course content of the complete curriculum. 
There is all too often a lack of communication among 
faculty members, even those teaching different portions 
of the same course. The result is a disjointed curriculum 
with gaps and overlaps that too often deliver only factual 
information appropriate to given specialties and inappro- 
priate for generalists. 

Each specialty feels slighted if time is not allotted for 
its faculty to deliver comprehensive specialty data bases; 
an information blitzkrieg, if you will, that sometimes taxes 
the most efficient and capable youthful cerebrum and that 
will all too soon be obsolete. Even our methods of eval- 
uation test recall. The classic test construction is that 
which includes a stem and five similar distractors that 
challenge the student to dive into pools of temporary data 
and select one isolated fact that will demonstrate his or 
her competence. Factual knowledge is not wisdom unless 
and until proper application of that knowledge is made. 

In commenting on the relatively short half-life of factual 
data in medicine, Floyd H. Smith, Jr., M.D., delivering 
the Alan Gregg Memorial Lecture in Medical Education, 
Stated “We cannot teach medicine for the 21st Century 
for the single reason that most of it does not currently 
exist.’ 

Thomas Jefferson understood when he wrote about a 
medical student “His mind must be strong indeed, if, ris- 
ing above juvenile credulity, it can maintain a wise infi- 
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delity against the authority of his instructors and the be- 
witching delusions of their theories.” I agree with Smith’ 
when he emphasizes that Jefferson’s comment was “not 
a bad description of what we would like to see in our 
students. Throughout their subsequent careers they will 
be assailed by facts and faddism, significant advances and 
attractive fallacies, all of which they must sort out and 
evaluate in order to assimilate or disgorge.” After all, ed- 
ucation is that which remains after the facts have been 
forgotten. The application of scientific fact is in the sci- 
entific method. 

Muller emphasized that “science is far more a method 
of inquiry than a body of facts and scientific aptitudes lie 
more in the understanding and disciplined application of 
concepts than in the experience of one or more particular 
courses or the memorization of data.’ 

Where in the delivery of most curricula do we empha- 
size the use of the acquired basic science data base in a 
synthetic and an analytic method to the end of differentia! 
diagnosis and treatment? What has become of Socrates? 
What has happened to the Socratic method of instruction? 
I agree with Awbrey who challenges that the “solution is 
less a reduction in the number of hours of teaching than 
in more efficient and effective means of instruction. The 
concern of the student is not one of antiscience but of 
how science is taught.’ In fact, I believe that a reduction 
in the number of hours js desirable and could be more 
than compensated for by a change in curricular content 
and in methods of instruction. 

Where in our curriculum do we emphasize computer 
and library access to the facts which we spew ad infinitum? 
What would be the effect of “computer assisted instruc- 
tion, independent study units, tutorial groups, more (not 
fewer) laboratories (where knowledge can be applied) and 
special problem-solving exercises?” We should return to 
methods that indicate the availability of data and challenge 
the students’ intellectual capacity to use the scientific 
method. 

Elective time permeates most senior years. An elective 
curriculum, although intended to broaden the student ex- 
perience with special enhancement potential for career 
development, also allows for elective indifference, elective 
semiretirement, and elective competitiveness, none of 
which should be dignified by attachment of the word ed- 
ucation. 

Permit me, by way of illustration, to relate the saga of 
Dr. A, a surgical subspecialty resident, and a true story. 
Dr. A had read a survey relating to house officer selection 
by program chairmen. The article informed him that his 
chances of a successful match were significantly enhanced 
in the highly competitive world of residencies in his chosen 
specialty if: (1) he scored well on the National Boards 
(this was considered important because many schools limit 
their grading system to pass or fail and because of grading 
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variability from institution to institution.) National Board 
grades, after all, provide a uniform standard for evalua- 
tion. (2) He was interested and productive in the research 
arena. And (3) he took an elective at the institution of 
interest as a means of providing mutual evaluation. As a 
result he spent his allowable 4 months off campus elective 
time at four separate institutions in clerkships relating to 
the subspecialty of interest. These 4 months plus an elec- 
tive in the same subspecialty at his parent institution re- 
sulted in 5- months of elective time in one subspecialty. 
Beginning in his junior year, he attached himself (pre- 
dominately as-a gopher, I might add) to a faculty member 
who was willing to use his “interest” in an ongoing re- 
search project. His goal was accomplished: his name was 
included on the “in preparation” manuscript. Finally, he 
. admitted to intense study of purchased paperback pub- 
lications that included National Board-type questions. 

Dr. A competed successfully since he had begun his 
subspecialty residency in his institution of first choice, at 
the expense, in my opinion, of a much needed general 
medical education: a sad commentary on early special- 
ization emphasis and competitive matching pressures that 
interfere with the process of education. 

The pressure to choose a specialty in medicine early is 
intensifying. By making the student choose a clinical ad- 
visor in the last quarter of his third year we are asking the 
neophyte to, in essence, choose a medical specialty (for a 
lifetime) before that same student has had an initial ex- 
posure to the entire clinical core of the curriculum. By 
December 1986, the specialties of Otolaryngology and 
Urology had submitted their matching lists for students 
who would begin those specialties on July 1, 1989. 

Coexistent with these pressures on students are pres- 
sures on administration and faculties to compete in the 
research and health care delivery marketplaces so as to 
ensure economic survival. 

The central mission of a university is for the teacher 
to teach and the student to learn. Heyssel, in his Chair- 
man’s Address to the AAMC, said that “many university 
presidents are concerned that the academic medical center 
and the medical faculty are far on the periphery of the 
university. They worry that the large and growing service 
enterprises, both sponsored research and patient care 
through faculty practice plans and teaching hospitals, dis- 
tort their central mission of education and tend to make 
education only a byproduct.’”’ 

The faculty, particularly the clinical faculty, are classic 
examples of “grown ups” with an identity crisis. The de- 
mands on them and the expectations of them are multi- 
focal: i.e., the students expect them to be teachers in ful- 
fillment of their perceived primary mission; their patients 
have a right to expect them to be accomplished, dedicated, 
and compassionate exemplary clinicians, with a primary 
interest in their welfare; residents expect them to be con- 
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. sultants of clinical and graduate instruction in both the 


clinical and research arenas. Deans expect quality research 
productivity and, in fact, demand it for promotion and 
tenure; Assistant Deans for fiscal affairs expect large, fi- 
nancially productive clinical practices. Department 
Chairmen and Deans expect all of these plus administra- 
tive support through committee structures. Their peers 
on the national scene expect them to maintain an intense 
and productive allegiance to their specialty guild and, in 
fact, the true allegiance of certain segments of faculty is 
not to the department, to the university, or to the medical 
school but rather to their specialty societies and to their 
exclusionary cartels. 

In this millieu of conflict, choices must be made. Sur- 
vival, a basic instinct, is patronized, thus priorities are set 
and, for many, large, financially productive and rewarding 
practices in incentive-type faculty practice plans rank 
highly as well as does fulfilling the criteria necessary for 
tenure while stmultaneously enhancing promotion po- 
tential. Acceptance into the national specialty societies 
and prestige in the specialty guilds are, likewise, as indi- 
cated, priority choices that relegate student education to 
relative obscurity. 

I would remind you that we, as well as our students, 
have learned to compete and we have set the rules of 
competition for survival through faculty practice plans, 
and VIA rules and regulations for promotion and tenure. 

We are now, in addition, facing the dilemma of com- 
peting with health care delivery systems: HMOs, PPOs, 
IPAs, and as the many smaller systems are acquired by 
the giants, megasystems are developing with increasing 
competitive challenges. In response to these challenges 
our medical centers and medical center hospitals are div- 
ersifying locally and are developing specialty services away 
from and, in some instances, at a significant distance from 
the medical school and hospital to maintain or even ex- 
pand their perceived share of the market. 

All of the above mentioned trends and pressures are 
consumptive of time, are draining our human resources, 
and, in my opinion, threatening the quality of medical 
education. Flexner, in 1910,8 condemmed commercialism 
in medical education as being a significant contributor to 
substandard educational efforts by existing medical col- 
leges and pled for the “removal of the profit motive and 
of proprietary interests from medical education.” 

Medical education was of course significantly upgraded 
as a result of Flexner’s efforts and in essence remained 
commercially pure until 1931 when the initial faculty 
practice plan (FPP) had its genesis. In fact, in 1960, only 
six medical colleges had faculty practice plans. Logarith- 
mic growth since 1960 has resulted in FPPs in 118 of the 
existing 127 medical schools.’ 

The growth of FPPs was encouraged by the AAMC as 
a means of supplementation for financing medical edu- 
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cation and allowing for a competitive posture for acqui- 
sition of and retention of “quality satisfied faculty,” to 
achieve program control and balance, and to counteract 
the reduction of other significant “income sources.” 
Dependence of medical schools on the financial support 
of FPPs has grown to the point that medical school ad- 
ministrations through their FPPs must compete success- 


fully in the new and emerging Health Care Delivery Mar- > 


ketplace to maintain practice income. In my opinion, 
those FPPs that have incorporated strong personal income 
incentives have ignored the historic fact that the personal 
struggle for “money” has the capacity to pit department 
against department, create intradepartmental sectional 
disputes, and to pit individual against individual, poten- 
tially resulting in a disunity that cannot help but be det- 
rimental to medical education when it occurs. This in- 
troduces increasing commercialism that, in turn, will 
cause deterioration of the academic mission, particularly 
the segment of education, unless carefully considered and 
structural changes relating to education in the current 
millieu of increasing commercialism in medical education 
are considered, changes in which the whole, the medical 
school, 1ts programs, and its mission (particularly its ed- 
ucation mission) take precedence over the financial afflu- 
ence of the individual member of the faculty. 

In the current climate and in the current commercial 
direction of medical education there exists a danger that 
the medical student, if absent, would not be missed for a 
significant period. 

In spite of the perceived and, in fact, real success of 
medical education since Flexner’s Report of 1910, edu- 
cation may once again be primed for a cycle of deterio- 
ration unless considered and thoughtful changes are in- 
stituted. These changes, I might add, will require courage 
to suggest let alone institute, will create controversy, and 
will require struggle and dedication for their implemen- 
tation. 

I personally believe that medical education would be 
enhanced if: (1) The baccalaureate years were years in 
which the student was exposed to a general education in 
the arts and sciences and not required to “specialize in 
science” before matriculation in medical school. This 
course of action would dictate the elimination of the 
premedical major. (2) We not only choose the “excellent” 
student with an aptitude for science as a candidate for 
medical school, but also reevaluate our entire system of 
selection of students for medical school, to include a study 
of the value (possibly questionable value) of MCAT scores 
in the selection process. (3) We consider medical school 
education as a graduate school experience, decreasing the 
number of didactic hours of instruction, constructing an 
integrated curriculum of acceptable “general” medical 
knowledge (as opposed to disjointed specialty data em- 
phasis), emphasizing available changing data bases and 
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methods of acquisition, emphasizing and exposing the 
practicing student to the scientific method for problem 
solving using available data bases, thus educating the 
medical student relative to his need for and preparing the 
student to study medicine as a lifetime continuum. Fur- 
ther, eliminate the need to opt for specialty training before 
completion of the Core experience. (4) We admit that the 
student is not prepared to practice medicine at the end 
of current formal requirements for the M.D. degree and 
either add a year to medical school, with meaningful gen- 
eral medical and surgical hands-on experience, before 
awarding the degree of Doctor of Medicine or award the 
degree after the successful completion of formal study but 
require a transitional year of practical general medical 
and surgical experience before the specialty match. (5) 
We have a group study and make recommendations on 
reduction of medical school class sizes to decrease the 
student:teacher ratio. (6) We create a system that would 
reunite the professors of medical disciplines with the stu- 
dent so that “role model” concepts could be strengthened. 
And (7) restudy and alter FPPs so that the medical school 
could not only continue to compete in health care delivery 
systems to ensure patient balance and a competitive pos- 
ture (faculty recruitment and retention) but also to min- 
imize destructive forces of competitive commercialism in 
medical education so that the medical college programs 
of education, research, and health care delivery take pre- 
cedence over the financial affluence of individual faculty 
members. 


The Still Point 


Finally, in all of this turning tempest where is the Still 
Point? . 

The Still Point—again that moment when we step aside, 
albeit temporarily, from the turning world—a time we 
anticipate—a time for reflection, for savoring the past, 
for pondering the now, for musing on that which is to 
be—inventory is taken, plans evolve. The sense of self, 
soul, and purpose is remembered. 

A pervasive calm and warmth, an imponderable aura 
of pride and heritage and yet a simultaneous unexplain- 
able excitement and expectation precede, invade, and lin- 
ger as a result of that moment in time when we pause to 
refresh at the “Still Point.” 

Throughout the past century, this great surgical asso- 
ciation has remained unchanged and dedicated to the ide- 
als of our forebears. When half a century of existence was 
cause for celebration, Fred Rankin, the President in 1937, 
stated!?: 

“Steeped in the traditions of the past there has been transmitted 
to us of this generation a sacred trust as members of the Southern 
Surgical Association. Tradition is the oral record of successful actions 
and deeds of the past which, transmitted to a succeeding generation, 


influences its achievement because of loyalty and reverence for the 
past.” 
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“The traditions of this Association as handed down from its 
Founders remain unchanged. Born at the beginning of a new era 
when Lister and Pasteur had revolutionized the practice of medicine 
and surgery by their discoveries and transformed it into ‘an art of 
limitless achievements and applications’ the Fathers of the Southern 
Surgical Association were not as Maes so aptly puts it ‘confused 
that they had made pure science its chief aim-——they saw more clearly, 
alas, than many of us today, wherein lie the true medical values. 
They recognized with equal clarity that the ultimate aim of the 
surgical art is not the exhibition of scientific principles, but the 
healing of the sick. Their emphasis upon the art rather than upon 
the science of surgery colors their communications, permeates their 
discussion, is implicit in their every pronouncements.’ Still loyal to 
these aims, ideals and traditions, this Association represents the 
highest, not only in scientific surgery, but in its clinical application, 
and still considers the healing of the sick to be the paramount office 
of surgeons; a justifiable obligation of a craft as old as man himself 
and born of trauma, by necessity. The pages of history chronicle 
its development both as an art and a science from remotest antiquity, 
in stages sometimes empirical, frequently beclouded by argument, 
but always going forward with an idealism which has become a 
characteristic of our profession.” 


McRae,'' the President in 1957, in speaking of the 
Southern said “No one can make a tradition yet it is 
transmitted down the generations of men and it preserves 
the creative expression which is the best that they have 
accomplished. Old friends are met, new friends are made, 
and a fine spirit prevails. Envy is eliminated and there is 
a keen appreciation of another’s good work.” 

The spirit of the Southern Surgical Association was, in 
fact, prospectively envisioned by the Honorable A. O. 
Lane, the Mayor of the City of Birmingham in 1888, when 
welcoming members of the new Association to Bir- 
mingham he stated’: 


“There is no thinker so profound but that he can reach a greater 
depth through the stimulus of other minds; there is no genius so 
luminous but that it can gather new radiance by borrowing gems 
of thought and I know of no better means of communicating thought 
and securing concerted action than for the thinker and actors to 
come in close personal contact and communion. The most attentive 
reader will turn from the printed lecture, which he can buy for a 
nickel, and pay a dollar to hear it spoken by the author, and consider 
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the investment wisely made. In the first he sees, but in the second 
he sees, hears, and feels, and living for the time being with the 
author, he grasps his thoughts and feels the impress of his mind.” 


From the excitement of arrival and renewal, from the 
initial call to order through the scientific presentations, 
the complimentary and uncomplimentary but always 
truthful and gentlemanly discussions, the unwritten ten- 
sion of new fellows undeclaredly vying for the Shipley 
Prize, the stimulus of new information, the challenge of 
the old, the casual conversation in hallways, the always 
important presence of our ladies, the formal and informal 
social gatherings, the business meetings and announce- 
ments of signal honor, to the sadness of the yearly auf 
Weidersehen’s—all of this in the aura of tradition, of 
honor, of respect for those giants of our profession on 
whose shoulders we are privileged to stand. This is the 
Southern Surgical Association: it is, it has been, and 
hopefully shall remain an annual “Still Point” in the 
turning world of our beloved profession. 
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If detected early, the cure rate 


for colorectal cancer is very high. 


It can be as high as 75%. 
Because we now know how to 


detect it early. And we know how 
to fight it once we detect it. 
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women without symptoms. 


One, get a digital exam every 


year. This is recommended for 
everyone over 40. 


Two, get a stool blood test 
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Three, after two initial nega- 


tive tests one year apart, get a 
procto exam every three to five 
years if you are over 50. 


These guidelines are the best 


protection against colorectal 
cancer you can have. 


If you're not over 50, please 


give this information to friends 
and loved ones who are. 


In any case, please help spread 


the word. 


Good news doesn't always 


travel fast. 
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Get a checkup. Life is worth it. 
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The Ubiquitous Fibroblast 


Multiple Oncogenic Potentials with Illustrative Cases 





JAMES D. HARDY, M.D., F.A.C.S. 


Meee 


The wide range of oncogenic proliferative potentials of the fi- 
broblast is demonstrated with a series of eight patients. Diagnoses 
included infantile digital fibromatosis, “aggressive fibromatosis,” 
aggressive fibromatosis progressing to poorly differentiated sar- 
coma, infantile myofibromatosis, recurrent desmoid tumor, fi- 
brosarcoma arising in a keloid, dermatofibrosarcoma protuber- 
ans, and malignant fibrous histiocytoma of left atrium. Still other 
types of fibroblastic tumefactions might have been included. On- 
cogenic factors that may have been operative in the causation 
of the lesions presented include: genetic factors, sex-linked fac- 
tors, hormonal factors, numerous growth factors, and certain 
viruses, especially retroviruses. Certain fibromatoses in children 
are commonly self-limited and need only be monitored carefully 
as the process regresses. Aggressive fibromatosis, on the other 
hand, can prove fatal if the lesion is not completely resected with 
a wide margin and, occasionally, the process may become frankly 
malignant, with metastases. The standard triad of excisional 
surgery, radiotherapy, and chemotherapy has been used to treat 
frankly malignant fibrous tumors with variable results. 


HE EMBRYOLOGIC DERIVATION of the fibroblast 
renders it capable of giving rise to a wide variety 
of proliferative manifestations. The mesoderm, 

the middle layer of the three primary germ layers of the 
embryo (Fig. 1), gives rise to the mesoblast, and it to the 
prefibroblast, also termed the “fibroblast.” In turn, the 
prefibroblast can, under appropriate growth influences, 
differentiate into the various connective tissue cells that 
include the collagenoblast (commonly called the fibro- 
blast), the myoblast, the lipoblast, and still other cells such 
as osteoblasts, chondroblasts, blood vessels, and lym- 
phatics (Fig. 2). But it is to the collagenoblast, commonly 
loosely termed fibroblast, that particular attention will be 
directed. The collagenoblast (Fig. 3), hereafter referred to 
as the fibroblast, has, itself, a remarkable range of onco- 
zenic potentials (Table 1). 
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Presented at the 98th Annual Meeting of The Southern Surgical As- 
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The principal purpose of this report is to emphasize 
the wide range of oncogenic proliferative potentials of the 
fibroblast by presenting a series of eight patients. The spe- 
cific diagnoses ranged from benign infantile digital fibro- 
matosis, to ultimately fatal “aggressive fibromatosis,” to 
wildly malignant fibrous histiocytoma. It is also the pur- 
pose to present clinical examples of circumstances under 
which an initially “benign” process was transformed into 
a malignant process. Speculation regarding possible factors 
that may have incited such oncogenic processes, and then 
produced malignant cytologic progression, will be offered. 


Case Reports 


Case l 


Infantile digital ibromatosis (IDF). A 7-month-old black male was 
admitted to University Hospital on January 9, 1986, with a 1 X 3-cm 
raised, nodular, and enlarging mass on the dorsum of the right fifth toe. 
The lesion had been present since birth (Fig. 4). The toe was bifid, with 
two bones and two nails. The plantar surface of the toe was normal. The 
lesion was neither tender nor ulcerated, the principal difficu ity being that 
of fitting shoes. Roentgenography disclosed no bone involvement, and 
the tentative clinical diagnosis was that of granuloma. Incisional biopsy 
revealed the cytologic findings typical of infantile digital fbromatosis 
(Fig. 5). Specifically, the pathologist reported that “special stains and 
electron microscopy demonstrate the cytoplasmic inclusions specific for 
infantile digital fibromatosis” (Fig. 6). 

The child was not returned for more definitive management. 

Comment. Infantile digital fibromatosis is a tumor of infancy char- 
acterized by its almost exclusive occurrence on the fingers and toes, al- 
though not invariably.' It has a tendency to recur locally, and the presence 
of distinctive inclusion bodies within the cytoplasm has not been observed 
in any other type of fibromatosis.° The fibrous nodules are dome shaped, 
with a broad base that is flesh colored or pale red. According to Enzinger 
and Weiss,™ they rarely exceed 2 cm in greatest diameter and they almost 
always appear during the first year of life, sometimes being present at 
birth. A viral cause has been suggested because of the intracellular in- 
clusion bodies, but this has not been proven. The almost uniform in- 
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FiG. 1. The three primary germ layers of the embryo. The mesoderm 
gives rise to the prefibroblast. 


volvement of only the fingers or toes demonstrates a genetic, although 
not necessarily a familial, factor. The condition tends to regress over 
months or several years. 


Case 2 


Aggressive fibromatosis, recurrent, of left arm. Left arm amputation. 
A 12-year-old white female was admitted to University Hospital on July 
13, 1986, with the diagnosis of aggressive fibrosis of the proximal portion 
of the left forearm, adjacent to the no longer functional elbow (Fig. 7). 
The lesion had been first excised in 1982 by a general surgeon at another 
hospital in the city, and again in 1983 when a still larger lesion was 
removed, followed by 5500 rads of external radiation. She was admitted 
to University Hospital for either resection or amputation by an or- 
thopedist, to be followed by rehabilitation and prosthesis fitting as in- 
dicated. 

The extent of the process necessitated amputation above the elbow, 
and rehabilitation was begun. Thus far there has been no evidence of 
recurrence. 

Comment. Although this process presented as a discrete tumefaction, 
the diagnosis that was finally assigned was that of aggressive fibromatosis.* 
That the lesion had been widely excised twice previously by a competent 
surgeon, as well as current investigations, prompted amputation above 
the frozen elbow to effect, hopefully, certain cure. These lesions are haz- 
ardous in that they are often much more extensive than they appear 
to be. 


Case 3 


Infantile myofibromatosis. A 3-month-old black male was admitted 
to University Hospital on October 22, 1984, with a 4 X 4-cm mass in 


Collagenoblast 


Lipoblast 


MESODERM---» MESOBLAST---» 
(‘‘Pre-Fibroblast’’) 


Myoblast 
(A Stem Cell) 


(And others, including blood vessels, 
lymphatics, cartilage and bone) 


FIG. 2. The prefibroblast (“fibroblast”) gives rise to a large variety of 
tissue elements. 
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The Collagenoblast (‘‘Fibroblast’’) 


Infantile Digital Fibromatosis 
Aggressive Fibromatosis 
Infantile Myofibromatosis 


Aggressive Fibromatosis =>» Sarcoma 
Collagenoblast---» 


meen cant Desmoid Tumor 
Fibrosarcoma (in keloid) 
Dermatofibrosarcoma Protuberans 
Malignant Fibrous Histiocytoma 


And still others 


FiG. 3. The collagenoblast has many oncogenic potentials (see also 
Table 1). 


the anteromedial aspect of the right upper thigh (femoral triangle), and 
on October 23, 1984, this (cystic) mass was biopsied. Extensive studies 
of the lesion, including electron microscopy, excluded the diagnosis of 
typical fibrohistiocytoma, but did reveal that the spindle-shaped tumor 
cells had the ultrastructural characteristics of myofibroblasts, although 
hamartomatous formation, probably of peripheral nerve sheath origin, 
including epithelial cells, could not be excluded. At age 6 months the 
patient returned wtih the same thigh mass and, in addition, an enlarging 
“knot” on the back of the neck (Fig. 8). Examination revealed a 1 X 1- 
cm firm and nontender mass in the left posterior cervical triangle, 
suggestive of a lymph node. 

The patient was later readmitted, the thigh lesion was biopsied again, 
and the posterior cervical mass was excised. Both lesions were reported 
as infantile myofibromatosis, after extensive histologic studies. Since the 
thigh lesion involved elements of the femoral vessels and nerve, and 
since in some patients infantile myofibromatosis regresses spontaneously, 
no further excisional surgery is currently planned for the thigh lesion, 
although careful follow-up is necessary because some of these lesions 
may progress, especially if visceral organs are involved. 

Comment. Although there remains considerable debate about such 
conditions, the term infantile myofibromatosis’ was preferred in this 
case because of the light microscopic resemblance of the lesion to smooth 
muscle tissue, the electron microscopic findings, and the need for clearly 
distinguishing this process from the locally more aggressive desmoid type 
of infantile fibromatosis. In more than half the cases the tumor presents 
as a single swelling or mass that is located in the dermis, subcutis, or 
muscle and measures from a few millimeters to several centimeters in 
diameter. It is usually noted at birth or during the first 2 or 3 weeks of 
life. However, the tumor may arise in older patients and the lesions may 
be multiple, as in our patient. The nodules may appear not only in the 
soft tissues but also in the skeleton and internal organs.” Infantile myofi- 
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TABLE 1. Soft Tissue Tumors: Histologic Classification (After Enzinger and Weiss) 





Fibrous tissue tumors and tumor-like lesions 
Benign 
Elastofibroma 
Fibroma 
Fibroma of tendon sheath 
Keloid 
Nasopharyngeal fibroma 
Nodular fasciitis: intravascular and cranial types 
Proliferative fasciitis 
Proliferative myositis 
Fibrous tumors of infancy and childhood 
Calcifying aponeurotic fibroma 
Fibromatosis coli 
Fibrous hamartoma of infancy 
Gingival fibromatosis 
Hyalin fibromatosis 
Infantile digital fibromatosis 
Infantile fibromatosis: desmoid type 
Infantile myofibromatosis: solitary and multicentric 
Fibromatoses 
Superficial 
Knuckle pads 
Palmar and plantar fibromatosis 
Cicatricial fibromatosis 
Peyronie’s fibromatosis 
. Deep 
Abdominal fibromatosis 
Gardner’s syndrome (mesenteric fibromatosis) 


bromatosis is usually a benign, self-limiting localized or generalized pro- 
cess, probably of hamartomatous origin, which consists in large part of 
cells that show the characteristics of myofibroblasts. It remains undecided 
whether these cells are true transitional forms between fibroblasts and 
smooth muscle cells, or whether they represent an early phase of fibro- 
blastic differentiation. 


Case 4 


Aggressive fibromatosis progressing from benign cytologic picture to 
poorly differentiated sarcoma with spread to most viscera. A 4-year-old 
black female was admitted to UMC on May 20, 1981, with a mass in 
the left inguinal area. Her mother had first noted a 1-2 cm “knot” in 
August 1979. Biopsied at that time, the lesion had been diagnosed as 
“infiltrative fibromatosis.” It continued to enlarge. On May 24, 1981, 
the mass, now 8 X 15 cm (Fig. 9), was excised at UMC, apparently 
completely, and was diagnosed as “aggressive fibromatosis, which shows 
direct invasion of the iliac vein and one of six lymph nodes, and which 
extends to the surgical line of excision.” “As regards the biological be- 
havior of this neoplasm, we [Pathology staff] feel it will most likely behave 
in a locally malignant fashion with distant metastases being unlikely, 
although we cannot entirely exclude this possibility.” 

By February 1982, however, the left groin mass had recurred and a 
mass was now present at the right groin as well. Biopsies of both groin 
masses revealed a diagnosis of “poorly differentiated sarcoma, unclas- 
sified.” However, one consulting pathologist favored the diagnosis of 
“embryonal rhabdomyosarcoma,” another made the diagnosis of “‘i- 
posarcoma,” and still another made the diagnosis of “aggressive fibro- 
matosis” of malignant type. Thus, ultimately, three different major tissue 
elements of mesodermal origin: fibroblasts, myoblasts, and lipoblasts, 
were virtually indistinguishable, although there was considerable agree- 
ment that the initial lesion had been aggressive fibromatosis. The patient 
eventually died on June 30, 1982, with metastases to most of the ab- 
dominal and thoracic viscera. 





Intra-abdominal fibromatosis 

Postradiation fibromatosis 
Malignant 

Fibrosarcoma 

Adult 

Cicatricial 

Congenital and infantile 

Postradiation 


Fibrohistiocytic tumors 
Benign 
Atypical fibroxanthoma 
Fibrous histiocytoma 
Cutaneous: dermatofibroma 
Deep 
Juvenile xanthogranuloma 
Reticulohistiocytoma 
Xanthoma 
Intermediate 
Dermatofibrosarcoma protuberans 
Bednar tumor 
Malignant 
Malignant fibrous histiocytoma 
Angiomatoid 
Giant cell: malignant giant cell tumor of soft parts 
Inflammatory: malignant xanthogranuloma, xanthosarcoma 
Myxoid: myxofibrosarcoma 
Storiform: pleomorphic 


Comment. The microscopic picture of this lesion, initially localized 
to the left groin, changed progressively over approximately 3 years. Orig- 
inally diagnosed as “infiltrative fibromatosis” or “aggressive fibromatosis,” 
the process eventually was transformed into a poorly differentiated sar- 
coma with widespread metastases. Thus, there was a progressive increase 
in the malignant potential and character of the fibroblasts in this patient’s 
tumor. 


Case 5 


Desmoid tumor, recurrent, of left posterolateral chest wall. A 49-year- 
old black female was first admitted to UMC on December 7, 1975, with 
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FIG. 4. Lesions of right fifth toe. Infantile digital fibromatosis (Case 1). 


Fic. 5. Case 1. The whorls of 


collagenous proliferation are 
prominent. 
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FIG. 6. Case 1. The arrow in- 
dicates an inclusion body, 
which structures are specific 
for this tumefaction. 
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recurrence of a desmoid tumor of the left upper posterior chest wall, 
which had been resected elsewhere approximately 1 year previously (Fig. ~ (la 
10). This lesion was widely excised, along with major portions of ribs 5, 
6, 7, 8, and 9. The resulting 12-cm defect was stabilized with three sheets 
of Marlex sutured under tension, plus the overlying scapula. There was 
remarkably little paradoxical motion of the thoracic wall at this site after 
operation and very little thoracic cage deformity later. As is commonly 
the case with a desmoid tumor, the only skin involved had been that 
surrounding the old surgical scar and, hence, skin coverage was not a 
problem. The pathologic ee was extra-abdominal desmoid (infil- 
trative fibromatosis). 
In January 1976, Rijpetealonls was detected and neck exploration 
was carried out. Only two parathyroid glands were found on that occasion 
and the hypercalcemia persisted. In 1986, however, a thallium scan re- 
vealed activity high on the right, and at operation the parathyroid ade- 
noma was found in the carotid sheath. Could the parathyroid adenoma 
have some genetic hormonal relationship to the desmoid syndrome? ' 
To date, how 11 years later, there has been no recurrence of the desmoid 
tumor. B 
Comment. Since the initial description by MacFarlane! almost 150 
years ago, desmoid tumors have always been interesting lesions. For one 
thing, there remains the question of whether they are benign or whether 
they represent low-grade malignancy. Currently, however, the benign 
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Fic. 8. Infantile myofibromatosus, Note lesions of both right thigh and 
neck (Case 3). 


diagnosis appears to be favored, because only normal mitoses are found 
and the tumor never metastasizes. Nevertheless, the lesion has a marked 
tendency to local recurrence unless widely excised. These are rare tumors. 
Reitamo et al.’ estimated approximately two new cases per one million 
population per year in Scandinavia. In their series of 89 patients, 49% 
of the tumors were confined to the abdominal region, 43% were extra- 
abdominal, and 8% were mesenteric. 

It has been found that patients with desmoid tumors, aside from those 
with the colonic polyposis and other stigmata of Gardner’s syndrome, 
exhibit a disproportionate tendency to have minor skeletal abnormalities.’ 
In the series of Reitamo et al.,’ genetic studies indicated that a tendency 





siti toward these skeletal malformations was inherited as an autosomal 
LOTS dominant trait. They suggested the term desmoid syndrome, and they 


advanced the proposal that growth of the desmoid tumor may be hormone 
related, since in three of four of their patients, the tumor contained 
significant amounts of estradiol receptors. 

Patients with the genetically determined Gardner’s syndrome, a major 
feature of which is polyposis of the colon, not infrequently exhibit desmoid 
tumors as a part of the overall complex. In a review of 150 families with 
the stigmata of Gardner’s syndrome, 325 patients had been treated at 


\ the Cleveland Clinic, of whom 29 had desmoid tumors.® Seven patients 
A were men and 22 were women. In this series, the lesion(s) was in the 
ay. abdomen in 90% of patients. This large preponderance of intra-abdominal 


lesions, compared with other locations, may have been due to the fact 
Fic. 7. Aggressive fibromatosis of left forearm (Case 2). that only familial polyposis coli patients were included in the study. 





" 


FiG. 9. Massive tumor recurrence in Case 4. Aggressive fibromatosis 
progressing to poorly differentiated sarcoma. 


Certainly, the intra-abdominal location has not predominated in other 
reports and it has been rare in our experience, although we have recently 
had a remarkable instance of massive involvement of the root of the 
small bowel mesentery, where restriction of nutrition and episodes of 
intestinal obstruction can prove fatal. As for sex incidence, the proportion 
of men and women appears to be approximately the same in most series 
exclusive of Gardner’s syndrome. 


Case 6 


Fibrosarcoma arising in keloid. A 26-year-old black male was admitted 
to University Hospital on July 31, the month the institution opened in 
1955. The patient had, since childhood, remarkable keloid formation 
following injury to the skin (Fig. 11). The keloids generally tended to 
reach a given size but then became stationary or even regressed. One 
lesion in particular, however, that of the right side of the neck behind 
the right ear, which had appeared at age 10, continued to grow. The 
history of this neck lesion was that it had first appeared in 1948 and was 
excised but recurred. The lesion was again excised in September 1954, 
but recurred, each recurrence appearing more quickly and growing more 
rapidly than the last. Although the original (in 1948) diagnosis had been 
that of keloid, the diagnosis of the mass excised in 1954 (at age 25) was 
fibrosarcoma. The lesion was re-excised at University Hospital in Sep- 
tember 1955, but the patient died of massive recurrence in March 1956. 
Radiation therapy had proven ineffective. 
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The microscopic slides have been reviewed recently for the develop- 
ment of this report. Although the modern special stains are not available 
in this case, the pathologist stated that this fibrosarcoma would perhaps 
be classified as a malignant fibrous histiocytoma at the current time. 

Comment. Several considerations are of particular interest in this case. 
The patient had volunteered, himself, that each time the neck lesion was 
excised, it returned sooner and grew more rapidly than before. What 
malignant fibroblast transformation occurred? What growth factors were 
operative? Does operation enhance and expedite the growth of an in- 
completely excised malignancy, or of metastases previously lying dor- 
mant? Were immunologic factors involved? Was a virus involved, as 
with retrograde virus cellular transformation? Certainly genetics was in- 
volved, at least in the formation of the initial keloids. 


Case 7 


Dermatofibrosarcoma protuberans. A 67-year-old black man was ad- 
mitted to UMC on October 9, 1969 with a 15-cm elevated, fungating 
mass on the lateral surface of the left thigh (Fig. 12). There were numerous 
satellite nodules. He had first noted a small wart-like growth at the site 
10 years previously, but it had remained rather stationary until approx- 





Fic. 10. Recurrent desmoid tumor. This extra-abdominal desmoid had 
been excised approximately | year previously but had recurred (Case 5). 


Vol. 205 « No. 5 


imately 4 months before admission, when it had begun to increase steadily 
in size. It had ulcerated and begun to drain 4 weeks before his admission. 
He was admitted for wide excision of this striking lesion, which prehos- 
pitalization biopsy had shown to be dermatofibrosarcoma protuberans. 
There was no evidence of distant metastases. The patient died of an 
apparent heart attack the same year. 

Comment. The dermatofibrosarcoma protuberans is a “progressive 
and recurring dermatofibroma.” It resembles the benign fibrous histio- 
cytoma. Schwann cell features are found in some tumors. In most patients 
the tumor exhibits a slow but persistent growth, over a period of years. 
Neglected tumors may reach enormous size and have multiple satellite 
nodules. Even after they are very large, however, the tumors do not often 
produce the cachexia usually associated with such large malignancies.” 

The tumor metastasizes only very rarely. In a series of 50 consecutive 
patients with dermatofibrosarcoma protuberans treated at New York 
University Medical Center, none of the 48 patients followed-up until 
death had distant metastases.” The incidence of local recurrence was 
generally greatest in those patients whose tumors had been resected with 
the thinnest tumor-free margins, although there were individual variations 
among patients. 


Case 8 


Malignant fibrous histiocytoma of left atrium. A 20-year-old black 
male college student in Computer Sciences was admitted to UMC on 





FIG. 11. Massive keloid formation. The lesion behind the right ear, a 
keloid at initial excision, later developed into fibrosarcoma (Case 6). 
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FIG. 12. Large dermatofibrosarcoma protuberans (Case 7). 


April 9, 1984, with left pleuritic pain followed by coughing and small 
amounts of hemoptysis. He also had low-grade fever, night sweats, and 
dyspnea on exertion. He was found to have cardiomegaly, with a prom- 
inent pulmonary artery. Echocardiography disclosed a large left atrial 
“myxoma,” and this was further confirmed by cardiac catheterization. 
Severe pulmonary hypertension was documented. 

At operation on April 12, 1984, a large left atrial “myxoma” involving 
also the ostia of the left pulmonary veins was excised (Fig. 13). All gross 
tumor was removed, but complete excision was considered unlikely. 

Microscopic analysis of the tumor (Fig. 14) revealed “malignant fibrous 
histiocytoma, giant cell type.” The pathology staff further stated that 
“the behavior of the tumor in this unusual location is unpredictable, but 
the tumor is felt to be of at least medium-grade malignancy. Deeply 
situated tumors of this type are regarded as having greater likelihood of 
recurrence and metastasis than those located superficially.” Chemo- 
therapy was declined at that time. 

Unfortunately, the tumor recurred, with marked cardiac embarrass- 
ment, and at a second operation, on January 8, 1986, the large left atrial 
tumor was debulked, with some improvement in the patient’s condition. 
However, by June 1986, his symptoms had again worsened, and a third 
debulking operation was performed, which consisted of the excision of 
a large mass of tumor along with the right lower pulmonary lobe, as well 
as a metastasis to the right seventh rib. 

Currently, the patient is on chemotherapy, but the prognosis is ex- 
tremely poor. 

Comment. The malignant fibrous histiocytoma, although relatively 
rare, is still the most common soft tissue sarcoma of late adult life.? The 
majority of these tumors are cellular neoplasms, the histologic appearance 
of which can range from that of a dermatofibrosarcoma protuberans, 
when well differentiated, to a highly anaplastic appearance. Approxi- 
mately two thirds of malignant fibrous histiocytomas occur in men, and 
whites are affected more often than blacks or Orientals, suggesting a 
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Fic. 13. Large malignant fibrous histiocytoma of the left atrium extending 
into the left pulmonary veins (Case 8). 


genetic and perhaps a sex-linked (hormonal?) cause. The tumor occurs 
most frequently on the lower extremity. Benign fibrous histiocytomas 
of the skin are not particularly rare. Although this tumor has been ob- 
served to follow radiation to the site after several years, the etiology of 
most tumors remains obscure. Inasmuch as approximately 10% of pa- 
tients with malignant fibrous histiocytoma have or develop a second 
neoplasm of a different type, and since these tumors are found principally 
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in the older population, impaired immunologic defenses might be a factor. 
The prognosis of this common and fully malignant tumor should be 
guarded. Complete wide local excision may fail to cure because of distant 
lymph node and blood-borne metastases. In a review of 200 cases at the 
National Cancer Institute, 44% of patients had a local recurrence and 
42% had metastasis.'° A presentation of malignant fibrous histiocytoma 
in thoracic surgical practice has recently been published by Venn et al.'' 


Discussion 
Origin of the Fibroblast and Its Oncogenic Potentials 


As noted earlier, the prefibroblast (“fibroblast”) derives 
from the mesoblast, which arises from the primary em- 
bryonic germ layer, the mesoderm. The prefibroblast rep- 
resents a “stem cell” and, under proper biochemical en- 
vironments, it can give rise to the collagenoblast (fibro- 
blast), lipoblast, myoblast, or still other normal connective 
tissue cells such as the osteoblast, chondroblast, or blood 
vessels and lymphatics. Therefore, it should not be sur- 
prising that the pathologist at times finds two or even 
several different connective tissue cellular elements in one 
tumor. As with infantile myofibromatosis, it may not be 
possible to state whether the tumor presented a specific 
or distinct transitional cell between the stem fibroblast 
and the myoblast (by electron microscopy, a myofibro- 
blast), or whether the time frame had simply caught the 
fibroblast in a progressing or kinetic state of this transition. 
Similarly, the pathologist may have difficulty in differ- 
entiating a wildly malignant fibrosarcoma from a rhab- 
domyosarcoma, or from a liposarcoma. In fact, the di- 
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FIG. 14. Microscopic appear- 
ance of malignant fibrous 
histiocytoma in Figure 13 
(Case 8). 
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agnosis of “sarcoma, unclassified” may have to be as- 
signed, despite multiple modern staining techniques and 
electron microscopy. 

Clearly, the capacity of the mesoblast or prefibroblast 
to differentiate into so many different connective cells 
(Fig. 2) and, indeed, for the collogenoblast itself to exhibit 
so many different oncogenic manifestations (Fig. 3 and 
Table 1) illustrates some of the diagnostic problems that 
may confront the pathologist. Although pathologists have 
studied these tumors since Rudolf Virchow’s day, new 
insights, new stains, and electron microscopy continue to 
permit identifications of specific diagnoses that were not 
possible before. This progression in diagnostic range and 
accuracy will undoubtedly continue to advance through- 
out the coming years. 


Factors That May Incite the Oncogenic Potentials of the 
Fibroblast 


A variety of factors may have been operative in the 
genesis of the lesions exhibited by the eight patients pre- 
sented above. A genetic factor, inherited or induced, is 
implicit in the production of any abnormal (or normal) 
cellular proliferation. In those patients with tumors that 
occur preponderantly in one sex, a genetic sex-linked fac- 
tor is clearly operative. A possible sex-related hormonal 
factor might be operative, producing growth stimulation 
of appropriately sensitive fibroblasts, as in the fibroma- 
toses. For example, the desmoid tumor has been shown 
to contain estrogen receptors.’ Approximately two thirds 
of the malignant fibrous histiocytomas occur in men, re- 
flecting again a possible genetic sex-related factor. Steroids, 
of course, have a wide range of growth-stimulating po- 
tentialities. 

Numerous growth factors'*""* have been described, in- 
cluding the nerve growth factor’* and the epithelial growth 
factor,'? for which Levi-Montalcini and Cohen, respec- 
tively, were awarded the Nobel Prize in 1986. 

The fact that certain of the juvenile fibromatoses are 
self-limited is of particular interest, and a viral cause has 
been suggested, as with the infantile digital fibrosis. How- 
ever, since the lesion may be present at birth, an infectious 
cause per se would seem unlikely. Nevertheless, there is 
a recent surge of interest in the possible viral cause of 
human tumors. It was Peyton Rous who, in 1911,'° dem- 
onstrated that a fowl sarcoma could be propagated with 
a filterable substance that many years later proved to be 
a retrovirus. For this work he was awarded the Nobel 
Prize in 1966. Koprowski et al.,!’ in 1962, used the simian 
virus-40 to induce proliferative “transformation” of hu- 
man cell cultures, from normal to malignancy. In 1965, 
Crichlow et al.'* described four stages in the malignant 
transformation of human fibroblasts in tissue culture, 
again using the simian virus-40. Following a transient 
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phase of minor lysis, infected cells entered a second stage 
characterized by rapid proliferation, altered morphology, 
abnormal mitoses, chromosomal aberrations, and a pro- 
longed life span in vitro. The third stage, termed crisis, 
was marked by almost total death of the cell population 
and began from 9-33 weeks after transformation, de- 
pending on the growth phase of the fibroblasts when in- 
fected. Cells surviving crisis maintained the same malig- 
nant morphology, regained rapid proliferation, and en- 
tered a fourth stage of apparently infinite growth in tissue 
culture. Lacey!’ has recently reviewed relationships be- 
tween retroviruses, malignancy, and normal tissues. 

Acquired immunodeficiency syndrome (AIDS). The 
unquestioned participation of the viral and the immu- 
nologic factors in the genesis of mesoblast- or prefibro- 
blast-origin tumors is perhaps best illustrated by the hu- 
man AIDS produced by the human immunodeficiency 
virus (HIV). As with the Rous sarcoma virus, the AIDS 
virus is a retro virus, and thus it requires reverse tran- 
scriptase for its replication. Patients with AIDS commonly 
develop two principal malignancies, Kaposi’s sarcoma and 
lymphosarcoma, and the cells forming these tumors arise 
from the stem cell the mesoblast or prefibroblast, which 
gives rise to blood vessels and lymphatics. At times the 
pathologist may have difficulty in distinguishing spindle 
cells of Kaposi’s sarcoma from those of the malignant 
fibrous histiocytoma. 

Suppression of the normal immune response has long 
been known to permit the development of malignant tu- 
mors in patients who have organ transplantation. 


Treatment of Fibroblast Tumefactions 


It has been seen that certain of the fibromatoses in chil- 
dren, such as the infantile digital fibromatosis, are com- 
monly self-limited, and the patient needs only to be 
watched carefully as the process regresses. On the other 
hand, aggressive fibrosis can even prove fatal if resection 
of the lesion, with a wide margin, is not complete. As for 
the frankly malignant fibrous tumors, the standard triad 
of excisional surgery, radiotherapy, and chemotherapy is 
used with a wide range of success, depending on the an- 
atomic location of the tumor and its resectability, the de- 
gree of its malignancy, and its sensitivity to radiation and/ 
or chemotherapy. Unfortunately, regional or distant me- 
tastases may limit the success of surgical intervention and 
radiation even when wide excision is feasible. 
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DISCUSSION 


DR. LOREN J. HUMPHREY (Tulsa, Oklahoma): I believe you will enjoy 
reading this scholarly work by Dr. Hardy. He has presented disease man- 
ifestations resulting from or associated with ubiquitous fibroblasts. 

I wish to emphasize the importance of this relationship in the natural 
history of certain tumors by adding yet another category, giant cell tumors 
of the tendon sheath. 

(Slide) Note the change in this slide in the terminology from fibrous 
histiocytoma to that of giant tumor cell of the tendon sheath by Dr. 
Ackerman in 1974. 

(Slide) This slide demonstrates on a model the location of a giant cell 
tumor on the flexor aspect of the forearm, the ulna being right here. At 
this point there was a subcutaneous mass 1 X 2 cm. 

(Slide) This tumor was excised locally, and the pathology report de- 
scribed as such. You can read this, but note the diagnosis: giant cell 
tumor, the tendon sheath, right forearm. 

(Slide) This recurred above the wrist, the styloid process being here, 
the olecranon here. Along the ulna and in the flexor surface you can see 
four areas designated by the marks where there were subcutaneous masses. 

(Slide) This was then excised under general anesthesia from the ole- 
cranon to the stellate taking the aponeurosis of the flex carpiulnaris and 
the remaining tendon sheath. 

(Slide) It has been 4 years without any recurrence of the tumor, and 
you will note this was sent finally to the AFIP, and in reading this, you 
can see that they hedged. That is why the final diagnosis by the AFIP 
was giant cell tumor, soft part, probably malignant. 

(Slide) Dr. Hardy has discussed theories implicating the ubiquitous 
fibroblast. Some of these are depicted in this slide and, indeed, immu- 
nosuppression may well have been part and parcel in all of his theories. 
I particularly favor the latent oncogenic agent being carried by the fi- 


broblast as by lymphocytes, and these are concentrated in an area of’ 


inflammation-repair, are released, and thereby set up a malignant process. 
I would ask Dr. Hardy if in fibrositis, keloids, and certain other cat- 
egories one can suspect that the fibroblast is there by ingress, is concen- 
trated and leads to malignant transformation. 
It puzzles me, however, in such entities such as desmoid and giant 
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cell tumor of the tendon sheath why or how such fibroblastic response 
is stimulated. 


DR. CARL SUTHERLAND (New Orleans, Louisiana): This project il- 
lustrates the difficulties in studying, classifying, and understanding the 
apparently diverse neoplasms from, perhaps, a common or at least related 
cell. A major change has occurred in studies of other neoplasms in our 
careers. Only a short time ago, breast cancer, for instance, was classified 
by histologic type. We cared a great deal whether it was invasive, ductal, 


medullary, colloid, or other histologic subtype. These histologic subtypes | 


are currently of little interest to us; what we want to know now is the 
nodal status, receptor status, and age of the patient. These factors are 
only way stations along our path to understanding the altered genetic 
and biochemical pathways that give rise to these conditions. When un- 
derstood, they can almost certainly be manipulated for the benefit of 
our patients. 

Similar progress has not been made in these tumors. Light- and elec- 
tron-microscopic studies have yielded little additional information about 
these tumors. A major change in classification has occurred, however, 
in that malignant fibrous histiocytoma is currently the most commonly 
diagnosed soft tissue sarcoma and was almost unknown a few years ago. 

In the last 200 years, it has been the fertile mind of the broadly based 
surgeon that has raised provocative questions and devised mechanisms 
to answer these questions. This appears to be happening again. Dr. Hardy 
has formulated these questions, and I would like to ask him what his 
next step will be. 

He discussed at length the possibility of retrovirus eaen as the 
etiology of these neoplasms in his manuscript and here today. Is that 
what he intends to study next? It certainly seems a likely prospect to` me. 
For instance, the viral oncogene v-src and its proto-oncogene c-sre appear 
to be possible candidates. Their ability to cause altered protein kinase 
activity in the cell can alter cellular mechanisms and functions, and I 
believe minor changes in these biochemical pathways could give rise to 


_the diverse nature of these neoplasms. 


If not, what are his plans? It found it to be a fascinating paper, and 
enjoyed it immensely. 
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Dr. ROBERT M. MILES (Memphis, Tennessee): Dr. Hardy excels in 
bringing to mind thought-provoking entities such as the potentials of 
the lowly fibroblast. 

I rise to comment on a variant known as plantar fibromatosis and to 
_ emphasize the importance of radical resection of the plantar aponeurosis 
rather than local excision of an isolated fibroma. 

Almost invariably with local excision one can expect prompt recur- 
rences that microscopically are difficult to differentiate from low-grade 
fibrosarcomas and that become more aggressive with each succeeding 
local excision. , 

I have seen a number of these over the years, most of which were 
referred because of recurrence after local excision. All have been treated 
with radical resection of the plantar aponeurosis. 

(Slide) This is the plantar aponeurosis. This is the site of recurrence, 
which occurred about 6 weeks after local excision. This is the ellipse of 
skin and the scar attached to the recurrent lesion. You will note this was 
done in 1956. This patient was followed for 25 years and had no evidence 
of recurrence. He died of a stroke. 

None have recurred, and the follow-up periods have ranged from 5- 
25 years. ` l 

One wonders why these tumors have such a propensity for recurrence 
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after local excision, and I would like to ask Dr. Hardy to comment on 
surgical or other trauma as possible etiologic factors. 


Dr. JAMES D. HARDY (Closing discussion): Dr. Humphrey, thank 
you very much. I believe immunosuppression is clearly an important 
feature, One has to only see the spontaneous tumors that occur in trans- 
plant patients to realize that impairing the immunology ofa patient gives 
rise to an increasing incidence of tumors, which you well know. I believe 
other factors we might point to are the growth factors. A voluminous 
literature is developing on the subject of growth factors, along with the 
other oncogenic factors to which we have alluded. 

Dr. Sutherland, the question was: do we believe that retroviruses are 
important in some types of oncogenesis? I have indicated already that I 
believed they were. Certainly, this would appear to be the case with the 
malignancies that may develop in patients with AIDS. 

Dr. Miles, you asked if the plantar aponeurosis fibromatosis could be 
due to trauma? I suppose it could. I do not know whether Dupuytren’s 
contracture is considered to be fibromatosis, but there is certainly a lot 
of fibrous tissue there. In closing, I want to thank each of the discussants 
for participating in the presentation. 
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Cavernous Hemangioma of the Liver 
A Single Institution Report of 16 Resections 





SEYMOUR I. SCHWARTZ, M.D.,* F.A.C.S. and WENDY COWLES HUSSER, M.A.t 


Over the past 27 years cavernous hemangioma of the liver has 
been diagnosed in 12 nonoperated patients and in 16 patients 
who had resection of the lesion at Strong Memorial Hospital. 
In almost all patients the diagnosis was suggested by an imaging 
procedure. In the 12 nonoperated patients the average size of 
the tumor was 4.7 cm (range: 3-8 cm). No problems related to 
the tumor occurred during the follow-up period. The average 
size of the resected lesion was 10 cm (range: 4-32 cm). The 
usual indication for resection was pain, mass, or a combination 
of these manifestations. Five lobectomies, five left lateral seg- 
mentectomies, two trisegmentectomies, two segmentectomies, 
and two enucleations were performed. There were no postoper- 
ative deaths. Review of the literature indicates that although 
rapid growth of the lesion occurred during pregnancy in one pa- 
tient, the effects of pregnancy or contraceptive drugs on growth 
are inconsistent. Spontaneous rupture occurs infrequently, and 
the potential for rupture should not constitute an indicatien for 
resection, which should be performed selectively. Intraoperative 
blood loss may be appreciable, but a mortality rate near 0% has 
been reported in all institutional series. 


AVERNOUS HEMANGIOMA is the most common 
primary tumor of the liver, and the liver is the 
organ most commonly harboring this lesion. The 

first English description of hepatic hemangioma appeared 
in a translation of Frerichs’ classic work.’ He stated: “The 
pathologic and clinical significance of the cavernous tumor 
is very slight.” Autopsy series report an incidence of 0.4- 
7.3%. In 1942, Shumacker’* reported a case of cavernous 
hemangioma; he also conducted a review of the literature 
and uncovered 66 cases in which an operation had been 
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performed. In 56 instances the tumor was resected. Until 
that time, no author had published a report of more than 
a single case. The surgical literature continues to be dom- 
inated by reports of single cases of cavernous hemangi- 
oma. Only seven series*”'' of surgically managed cases 
from a single institution have been published (Table 1). 
This report documents our personal experience with 16 
cases of hepatic resection for cavernous hemangioma of 
the liver and compares this with previous publications, 
assessing the diagnostic procedures, the indications for 
operation, the operative techniques, and the results. 


Material 


The records of patients at Strong Memorial Hospital 
from 1959-1986 were reviewed for the diagnosis of cav- 
ernous hemangioma of the liver, including patients op- 
erated on and those not requiring surgical intervention. 
The follow-up information of these patients was based on 
office notes and notes in the hospital record, when ob- 
tainable. 


Results 


The diagnosis of cavernous hemangioma of the liver 
appeared on the records of 28 patients. Twelve patients 
were not operated on for this lesion; sixteen underwent 
excision of the hepatic hemangioma. The ages ranged from 
29-80 years, with a median of 53; this range was essentially 
the same in both the nonoperated and operated groups. 
Seventy-five per cent of all patients were women and this 
percentage was the same in the nonoperative and the op- 
erative patients. The symptoms were varied in both groups 
and could not be considered characteristic of a hepatic 
lesion. In the group of patients not operated on, 10 patients 
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TABLE 1. Operations for Cavernous Hemangioma of the Liver 


Single 
F Institution Reviewed 

Year Author(s) Cases Cases 
1942 Shumacker‘4 j 
1970 Adam et al.° 10 
1974 Longmire et al. 
1975 Kato et al.'4 ! 25* (Japan) 
1979 Smith’ í 
1980 Starzl et al. 15 
1983 Trastek et al.? 13 
1984 Takagi et al.’° 8* 
1984 Kawarda and Mizumoto!! 5* 
1986 Current series 16 


* Includes devascularizations. 


had some abdominal pain, frequently related to another 
pathologic situation such as gallbladder disease. In the 
group of patients that underwent excision, nine patients 
had significant pain (Fig: 1). A sense of epigastric discom- 
fort, fullness, and bloating was mentioned by some pa- 
tients in each of the two groups. None of the patients in 
the nonoperated category had a palpable mass. In eight 
of the 16 patients who had resection; an hepatic mass was 
palpable. One patient noted the appearance and rapid 
enlargement of an abdominal mass during the first 
trimester of her pregnancy (Figs. 2A—D). No mass had 
been noted on a routine examination 5 months earlier. 
Physical examination revealed no other pertinent abnor- 
malities in any patient in either group. None of the pa- 
tients demonstrated any significant abnormality in bio- 
chemical determinations of liver function. 

The liver lesion was diagnosed by imaging techniques 
(Table 2) in each of the 12 patients from the nonoperated 
group. There was a total of seven ultrasonograms, seven 
computed tomograms (CT), eight angiograms, and three 
biopsies in this group. In three patients ultrasonography 
was the only diagnostic procedure. Ultrasonography and 
CT were combined in four patients, and these tests were 
accompanied by results from an angiogram in two of these 
four. In one patient, the ultrasonogram was combined 
with an angiogram. In one patient, the lesion was diag- 
nosed solely by an angiogram. CT scan was performed in 
seven patients, and was combined with an angiogram in 
six of these patients. When a CT scan and an angiogram 
were combined, the protocol consisted of initial placement 
of a catheter into the hepatic artery, after which the patient 
went to the CT suite and an arterial infusion CT scan was 
performed. When the CT scan was completed, the patient 
returned to the angiography suite where the extrahepatic 
anatomy and the intrahepatic distribution of vessels were 
were defined by infusion of radiopaque material (Figs. 
3A-C), In three instances, biopsies were performed under 
either CT or ultrasonographic control. 
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Fic. 1. Cavernous hemangioma. Sixteen hepatic resections. 
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Fics. 2A-D. A 31-year-old woman with rapid appearance of hemangioma during the first trimester of pregnancy. (A) CT scan shows tumor replacement 
of right lobe and organized clot within the tumor. (B) Arterial phase of hepatic artery angiogram shows relatively avascular mass replacing the right 
lobe of the liver and displacement of the hepatic arterial system into the left upper quadrant. (C) Venous phase of hepatic artery angiogram shows 
typical pooling of dye in segments of the tumor, the majority of which does not opacify. The portal vein has been displaced into the left upper 
quadrant. (D) Specimen consisting of right lobe and medial segment of left lobe (3700 g). 


In the group of patients operated on, six ultrasono- an angiogram was not done included two patients who 
grams, 11 CT scans, and 13 angiograms were performed. had lesions defined at operation and one patient who had 
In nine patients, a combined angiogram and arterial per- a history of sensitivity to radiopaque material. Needle bi- 


fusion CT was performed. The three patients in whom opsy had been performed before admission in four pa- 
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tients, and in one instance, an incorrect diagnosis of he- 
patocellular carcinoma had been made. 

The lesions in the nonoperated group of patients had 
a maximum diameter ranging between 3 and 8 cm, with 
an average of 4.7 cm. Ten lesions were located in the right 
lobe of the liver, one lesion was located in the left lobe, 
and one patient had multiple lesions. 

The lesions in the group of patients that underwent 
surgical excision (see Fig. 1) ranged in size from 4-32 cm, 
with an average of 10 cm. Eight lesions were located in 
the left lobe, four were located in the nght lobe, and three 
lesions involved part of the right lobe and the medial seg- 
ment of the left lobe. One lesion was located in the quad- 
rate lobe. In one of the four patients with a right lobe 
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TABLE 2. Imaging Procedures 





Nonoperated Operated 
(N = 12) (N = 16) 
No. of Total No. of Total 
Procedure Patients Tests Patients Tests 
CI 7 l 11 
ANG | 8 3 13 
ULTRA 3 7 6 
CT/ANG 6 3 
CT/ULTRA 4 
ULTRA/ANG l 
ULTRA/CT/ANG 2 6 


CT = computed tomography. 
ANG = angiography. 
ULTRA = ultrasonography. 


FIGS. 3A-C. (A) Infusion CT scan showing large centrally located hem- 
angioma of the liver containing several organized clots. (B) Celiac an- 
giogram demonstrating typical pooling of radiopaque throughout right 
lobe of the liver. (C) Intraoperative photo of lesion located to the left of 
the gallbladder, i.e., medial segment of the left lobe. 
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FIGS. 4A and B. (A) Arterial phase of hepatic angiogram showing large 
area of focal nodular hyperplasia centrally located in the right lobe and 
a hemangioma in the dome of the right lobe. (B) Resected right lobe 
showing hemangioma (single arrow) and focal nodular hyperplasia dou- 
ble arrow). 


lesion, the hemangioma was associated with a large area 
of focal nodular hyperplasia (Figs 4A and B). 

The indications for operation were an abdominal mass 
alone in four patients, abdominal pain alone in five pa- 
tients, and a combination of mass and pain in four pa- 
tients. In one instance the lesion was removed during an 
operation performed primarily to remove the spleen in a 
patient with idiopathic thrombocytopenia purpura (ITP). 
In another instance, a 6-cm lesion, in juxtaposition to the 
gallbladder, was removed during cholecystectomy. In one 
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patient, the lesion had been diagnosed previously on nee- 
dle biopsy as hepatocellular carcinoma, and in another a 
preoperative diagnosis was made of a metastasis from car- 
cinoma of the colon. 

The operative procedures consisted of two right lobec- 
tomies, two trisegmentectomies, i.e., removal of the entire 
right lobe and the medial segment of the left lobe, three 
total left lobectomies, five left lateral segmentectomies, 
two enucleations, and two anatomic segmentectomies 
(Couinaud’s nomenclature)'* (Fig. 1). An ultrasonic scal- 
pel (Cavitron®) was used for parenchymal dissection in 
the three total left lobectomies and in the enucleation of 
a large central lesion. Twelve patients received transfu- 
sions, ranging from 0-5000 mL, with an average of 1750 
mL. Five patients required more than 2500 mL of whole 
blood. Four patients had no intraoperative transfusion. 
One patient had repeat exploratory surgery for continued 
bleeding, at which time a clot was evacuated and a bleed- 
ing site was controlled at the point of entrance of a hepatic 
vein into the cava. Subphrenic abscesses developed in two 
patients. There were no deaths. 

In the group of patients not operated on there was no 
recorded instance either of progression of symptoms or 
of an adverse consequence of the hepatic lesion. All pa- 
tients in the group who were operated on continue to do 
well and remain asymptomatic. 


Discussion 


The current series is skewed because this institution 
has served as a referral center for hepatic surgery. Twelve 
patients who were operated on were referred from other 
geographic areas. Approximately three to four patients 
were seen in office consultation for every case admitted 
for investigation and surgical consideration. All of the 
nonoperated patients were residents in the local geo- 
graphic area. 

The age and sex of the patients reported here are similar 
to the published experience. The average age in Shu- 
macker’s review was 44 years* and the average age in the 
other series was 44-55 years. Most authors report a 
marked preponderance of female patients. This ratio of 
female to male patients was 4.5:1 in Shumacker’s review; 
in the review of Hensen et al.'? the ratio of female to male 
patients was 5:1, and it was 10:1 for patients who had 
symptoms believed to be caused by these tumors. By con- 
trast, two series noted an equal sex distribution.*:'4 

Considering the incidence at autopsy, it is apparent that 
the overwhelming majority of patients with cavernous 
hemangioma of the liver remain asymptomatic. Lesions 
smaller than 4 cm rarely become manifest. Symptoms 
ascribed to hepatic hemangiomas include abdominal pain 
or discomfort, digestive difficulty, the sensation of an ab- 
dominal mass, or distention. As might be expected in the 
older literature,* most patients (33 of 67) initially pre- 
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sented because of tumor. There was a palpable mass in 
each of the ten pediatric patients reviewed. In a review of 
the Japanese cases,‘* 51% of patients had an abdominal 
tumor, 24% had abdominal pain, and 20% had sense of 
fullness. In the Mayo Clinic experience’ 41% of 49 patients 
with lesions larger than 4 cm were symptomatic. Six of 
the 13 patients who had resection were symptomatic, and 
four patients had asymptomatic masses. At most centers 
interested in hepatic surgery, a disproportionate number 
of patients are referred with a palpable mass.°* 

Laboratory studies are neither diagnostic nor suggestive 
of the diagnosis. In most patients, there was no abnor- 
mality in liver function. At the time of Schumacker’s re- 
view‘ the correct diagnosis was made before operation in 
only two instances. In the experience of Hensen et al.,'° 
in each instance the preoperative diagnosis was that of an 
indeterminate mass. Currently, as a consequence of re- 
finements in imaging techniques, the diagnosis has been 
made before operation in the majority of patients. The 
two errors in diagnosis in our experience were related to 
the designation of a hypervascular primary or metastatic 
tumor of the liver that proved to be a hemangioma on 
exploration. In all other instances the hemangioma was 
diagnosed before operation. 

Distinctive patterns are apparent with a variety of im- 
aging techniques, and allow diagnosis without laparotomy 
or biopsy, providing a method for following the size of 
the lesion. Selective hepatic angiography is the most in- 
formative diagnostic technique and it has the highest 
yield.'° It demonstrates a characteristic pattern of pooling 
of dye within the hemangioma and persistence of tumor 
staining during the capillary and venous phases. In ad- 
dition, the extrahepatic arterial anatomy is defined, and 
a potential roadmap of the surgical dissection is afforded." 
Computed tomograms performed at the time radiopaque 
material is infused directly into the hepatic circulation 
provide the best definition of the extent of hepatic in- 
volvement and the presence of multiple areas of involve- 
ment. 

Ultrasonographic and CT scanning, nuclear scanning, 
and magnetic resonance imaging (MRD all provide def- 
inition of cavernous hemangiomas of the liver noninva- 
sively. Because they are noninvasive, continual surveil- 
lance is possible. The ultrasonographic pattern is that of 
a hyperechoic homogeneous mass for lesions smaller than 
3 cm; larger nodules are hyperechoic and heterogeneous. ® 
Posterior enhancement of a hyperechoic mass character- 
izes hemangiomas and other hypervascular lesions, i.e., 
hepatocellular carcinoma and hepatoblastoma.'? Metas- 
tases to the liver demonstrate posterior attenuation or no 
-= change. Approximately 15% of cavernous hemangiomas 
of the liver are multiple, and the extent of multiple in- 
volvement may be undetected on ultrasound studies.'® 

CT criteria for diagnosis have been established.?° A 


CAVERNOUS HEMANGIOMA OF THE LIVER 


461 — 


hemangioma shows up as a low-density area in the pa- 
renchyma. After intravenous or hepatic arterial injection 
of contrast material, serial scans show early peripheral 
opacification followed by variable degrees of “filling in” 
of the central portion. MRI provides tissue-specific char- 
acterizations of the hemangiomas of the liver. This tech- 
nique correctly distinguised hepatic hemangiomas from 
malignant lesions, with a 90% sensitivity, 92% specificity, 
and an overall accuracy of 90%.”! A 100%; sensitivity of 
MRI has been reported in distinguishing vascular tumors, 
but fibrotic hemangiomas may be missed.”! °"Tc-labeled 
red blood cell flow studies and blood pool scintigrams 
showed delayed filling, diagnostic of hemangiomas.”” 

Percutaneous needle biopsy, either radiographically or 
laparoscopically directed, has been diagnostic, but it is 
associated with the complication of hemorrhage. Several 
instances of severe and fatal hemorrhage associated with 
needle biopsy have been recorded in the older and in the 
most recent literature.'* Trastek et al.” reported no bleed- 
ing complications in seven patients with percutaneous 
needle biopsy, but a positive diagnosis resulted in only 
three patients. In 11 of their patients having incisional or 
needle biopsy at operation, two bleeding complications 
occurred. In the series of Starzl et al. two patients had 
hepatic resection because of massive hemorrhage from an 
open or percutaneous needle biopsy. 

Our experience and that of others confirms that most 
cavernous hemangiomas of the liver should not be excised. 
Because imaging techniques have been refined, smaller, 
asymptomatic lesions that would have gone undetected 
in the past are now diagnosed. There is no suggestion that 
a lesion smaller than 4 cm should be excised, even if noted 
at celiotomy; these lesions rarely increase in size or rup- 
ture.'® Larger lesions also have been followed for up to 
15 years, and these studies showed no notable increase in 
the size or the clinical manifestations.” 

Indications for surgical intervention include a palpable 
mass, particularly if there is a potential for exposure to 
trauma, rapid growth, pain or epigastric discomfort, 
marked thrombocytopenia, and rupture with intraperi- 
toneal bleeding. The Kasabach-Merritt syndrome with 
platelet trapping and a large hemangioma has been an 
indication for resection in only two instances.!! 

Only anecdotal experiences indict hormonal alteration 
as a potential stimulus for growth of a cavernous hem- 
angioma of the liver. There are no firm data to suggest 
that contraceptive medication alters the size of heman- 
giomas, but there is one report of rapid growth in a post- 
menopausal women who was receiving estrogen therapy 
for 18 months.” Creasy et al.”* have followed a patient 
with a 4-cm hemangioma detected by an ultrasonogram 
early in pregnancy. This lesion enlarged to 6 cm before 
delivery, and showed a possible slight increase portpaztum. 
The patient remained asymptomatic without intervention. 
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Although we managed one patient with unequivocal 
rapid growth of the hemangioma in the first trimester of 
pregnancy, no conclusion can be made about the effect 
of pregnancy on cavernous hemangioma. Our patient’s 
first pregnancy was unassociated with the growth of an 
hepatic tumor. Similarly, Kato et al.!f reported one patient 
who had three deliveries and two abortions and did not 
note the tumor until after the second abortion. By con- 
trast, White” treated a patient in whom a previously noted 
lesion suddenly increased during the last trimester of 
pregnancy. Sewell and Weiss” reported spontaneous rup- 
ture of a 10-cm hemangioma in a 21-year-old woman in 
the fourth month of pregnancy. 

The potential for rupture of a cavernous hemangioma 
is minimal. A review of the literature published in 1983 
found a total of 21 reports of spontaneous hemorrhage 
from cavernous hemangioma of the liver.’ Included in 
this report was a review published in 1961.° Of the 11 
patients in that report, four were newborns, all of whom 
died. Four of the remaining patients survived. The com- 
bination of the minimal risk of rupture and the evidence 
that rupture is not necessarily fatal leads us to conclude 
that the potential for rupture per se is not an indication 
for excision. 

When treatment is indicated, surgical excision provides 
the only consistently effective method. Few reports have 
documented reduction in the size of the lesion with ra- 
diation therapy, and results have been anecdotal and in- 
consistent.” Hepatic arterial ligation has been reported 
on six occasions!!! with no demonstrable reduction in 
the size of the lesion. 

The first successful resection of hepatic hemangiomas 
was reported by Pfannensteil in 1898.7! The first successful 
resection ofa ruptured hepatic hemangioma was reported 
by Tinker in 1935.*2 We have reached several conclusions 
about the technique of resection of a cavernous heman- 
gioma of the liver. Almost all lesions can be removed 
through an abdominal incision. The one instance where 
a thoracoabdominal incision was used was mandated by 
the size of the tumor that precluded safe dissection of the 
extraphepatic vasculature. Smaller tumors along the an- 
teroinferior border of the right lobe and tumors confined 
to the left lateral segment can be removed without inflow 
occlusion, incorporating a small rim of normal hepatic 
parenchyma. A lesion confined to a specific segment 
(Couinaud classification!) may be removed by a seg- 
mentectomy facilitated by temporary occlusion of the he- 
patic artery and portal vein in the hepatoduodenal liga- 
ment. Lesions located centrally may be enucleated by 
combining temporary inflow occlusion with division of 
peripheral vessels as they enter the tumor. Most large tu- 
mors are best resected along anatomic planes, i.e., a lo- 
bectomy of a trisegmentectomy with inflow vascular oc- 
clusion. Finger-fracture of the parenchyma expedites the 
procedure. 
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Resection of larger lesions may be attended by signif- 
icant blood loss, which averaged 1750 mL in our expe- 
rience and 1683 mL in the experience of others.® Contin- 
ual postoperative bleeding and development of an infected 
hematoma or subphrenic abscess rank high among the 
complications of excision. A complication rate of 31% 
occurred in one series,’ and was 18% in our experience. 
In most series from a single institution, there have been 
no deaths, with the exception of two patients who had 
emergency operations for spontaneous bleeding or as a 
consequence of previous incisional biopsy.°!! The de- 
ceptively low mortality rate in these reports most likely 
reflects the expertise of surgeons whose interests have fo- 
cused on hepatic surgery. 
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DISCUSSION 


Dr: R. Scott JONES (Charlottesville, Virginia): Dr. Schwartz’s ex- 
cellent report succinctly and clearly summarizes the appropriate approach 
to patients with hepatic cavernous hemangioma. This excellent presen- 
tation provides little for additional comment, but there are two or three 
points that I would like to embellish. 

The first is that with the widespread application of hepatic imaging 
or body imaging today, we will continue to encounter liver lesions with 
increasing frequency, and_I believe it is worth contemplating the differ- 
ential diagnosis of the solid liver lesions detected by ultrasonography. 
One of the more common lesions as emphasized by Dr. Schwartz will 
be the cavernous hemangioma, but clearly in association or clearly to 
be differentiated will be the hepatoma, the adenoma, and focal nodular 
hyperplasia, so I believe it is worth emphasizing that in any patient in 
whom we detect a solid lesion, hemangioma clearly needs to be contem- 
plated early in the differential diagnosis and preferably before biopsy. 

The techniques for identifying hemangioma are clearly outlined by 
Dr. Schwartz. There are several technologies available to us. 

If I could have the first discussion slide, (Slide) I would like to show 
a couple of cases that we saw recently of patients with hemangioma on 
whom we did not operate following Dr. Schwartz’s admonition, and 
then to share one patient on whom we did operate. 

This is a scan that was obtained by labeling erythrocytes with tech- 
netium and then reinjecting and then scanning the liver. This is reported 
by the radiologist to be highly specific for the diagnosis of hemangioma, 
which was in this case a 60-year-old man in whom this liver mass had 
been detected. l | 

We concurred with the diagnosis of hemangioma and have followed 
this patient, and subsequent ultrasonography reveals the lesion to be 
unchanged. Therefore, this technetium erythrocyte-labeled scan is another 
tool in the armamentarium to define hemangiomas. 

(Slide) This is an arteriogram of a young woman whose lesion was 
detected by ultrasound. The diagnosis was confirmed by this arteriogram. 
She was, for practical purposes, asymptomatic. We chose not to operate, 
and she has remained well for an extended period. 

(Slide) This arteriogram was done on a 40-year-old woman who was 
treated for chronic renal failure by her nephrologist. In addition to her 
renal failure, she also had symptoms of upper abdominal pain, and she 
also had evening fevers and sweats. 

Because they were contemplating instituting hemodialysis, the renal 
doctors asked that we review her case to remove this hemangioma. They 
were concerned that the heparinization that might attend dialysis might 
produce complications in this lesion. We did so, and after a long period 
of follow-up, (Slide) which included repeat scans that showed this large 
lesion in the right lobe of the liver, we decided to remove the lesion and 
perform a right hepatic lobectomy. 

After this operation, the patient’s symptoms abated, and she continued 
with her therapy for chronic renal failure. 

An added note, in this particular case, that large hemangioma, also 
that specimen, included areas of focal nodular hyperplasia concomitant 
with the large hemangioma. I believe that clearly there is agreement with 
Dr. Schwartz that miost small and asymptomatic lesions should be left 
unattended. 

One last case I would like to tell you about is one in which I missed 
the diagnosis. It was a young woman with a 3-cm solid mass in her liver, 
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and after all work-up, including arteriography, I believed that she had a 
liver cell tumor, either adenoma or hepatoma. We operated on her, re- 
moved the lesion, and it did turn out, in fact, to be a hemangioma. 

I close by posirig the following question. Despite that we have fairly 
accurate diagnostic techniques to evaluate patients for hemangioma, I 
wonder if Dr. Schwartz would comment on what he believes the sensitivity 
of the tests to be, for if we are planning nonoperative therapy for patients 
with liver lesions, I believe the possibility of error in diagnosis is contin- 
ually lurking, and I am wondering how often we are likely to commit 
an error in the absence of tissue diagnosis. 


. DR. MARTIN A. ADSON (Rochester, Minnesota): I am pleased that 
Dr. Schwartz asked me to discuss this paper. It gives me an opportunity 
to compliment him on a good paper: no deaths from many big operations, 
acceptable hemostasis, and a low complication rate. 

I agree with his basic conclusions that most cavernous hemangiomas 
of the liver need not and should not be removed, that the potential for 
rupture per se is not a general indication for resection, and that resection 
should be performed selectively. 

There are five reasons to remove a cavernous hemangioma, but not 
all of them are good reasons: (1) (Slide) I removed this 10-cem asymp- 
tomatic lesion by right hepatic lobectomy about 20 years ago because it 
was there; and because then I knew little about the natural history of 
such tumors. Now, believing that I know more, I would not remove a 
tumor of that sort. (2) (Slide) The second slide is of a larger right lobar 
lesion taken out from a man whose only transport was a motorcycle. I 
believed then that for him the risk of traumatic rupture exceeded operative 
risk, and I still believe that is so. (3) This slide shows intercavitary bleeding 
within á cavernous hemangioma that became infected. When the tumor 
was removed, the fever went away as Dr. Schwartz has shown. (4) (Slide) 
The fourth reason to remove a cavernous hemangioma is to find oùt 
what it is. Some cavernous hemangiomas are so small as to not be “‘cay- 
ernous” enough to be seen typically by computed tomography (CT) 
scans or angiograms or any other imaging technique. Such lesions are 
an indication for diagnostic resection. (5) (Slide) Some cavernous he- 
mangiomas are removed because they can be resected safely. This lesion 
was removed because it was large enough to feel, but also because it was 
in the lateral segment of the left hepatic lobe, which is the easiest, safest 
resection that can be done. All reports involve a disproportionate number 
of patients with lesions at this site that have been removed. 

Let me ask Dr. Schwartz a question. I have seen many patients with 
huge, asymptomatic cavernous hemangiomas that I have not dared to 
remove. Dr. Schwartz, have you been perplexed at times trying to rec- 
oncile the risk of resection with its need, and avoided resection because 
of risk? 

Now, let me briefly review what has happened since Vic Trastek re- 
viewed our institutional experience 8 years ago. Since then, 245 patients 
were listed in our clinic index for cavernous hemangioma. These were 
not studied, but I believe most were inconsequential lesions seen inci- 
dentally during imaging procedures done for other things. Dr. Frank 
Nichols, my senior resident, reviewed the records of 48 patients who had 
cavernous hemangiomas seen at operation from 1980-1986 (Slide), Mean 
age was 63 years (range: 23-85 years); slightly more than half were women. 
Right and left lobes were equally involved, and lesions varied from 1- 
26 cm. 

The next two slides are food for another formal paper, which I will 
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do my best to offer only in summary: (1) Half of the 48 lesions were 
found incidentally. Most of these were less than 3 cm, and resection of 
nine lesions of this size usually was a diagnostic procedure. (2) Of the 
48 lesions that varied from 1-26 cm, 27 were resected. (3) When patients 
are grouped with respect to lesion size: <5 cm (21), 5-10 cm (12), and 
>10 cm (13), and occurrence of symptoms and the resort to resection 
correlates well with size. Only four of 35 patients who had lesions <10 
cm had symptoms, and 15 of these 35 patients had their cavernous he- 
mangiomas removed, most for diagnosis, and a few for what their surgeons 
considered to be therapy. Of the 13 patients who had lesions larger than 
10 cm, 10 were symptomatic, and all but one of the 13 patients (who 
had an unresectable pancreatic cancer) were treated by resection. (4) 
There was no operative mortality, and only one patient had a. postop- 
erative complication, which was a minor wound infection. (5) Of the 27 
patients treated by resection, 11 required 1-3 intraoperative blood trans- 
fusions and two received six units of whole blood, which is evidence of 
some problems with hemostasis. 

This brief recitation leaves too many quéstions unanswered. It shows 
what we have done (having safely resected about 6% of cavernous he- 
mangiomas seen in our clinic), but it does not show why. I hope to 
extend our observations of untreated patients who have such lesions, 
large and small. 

I have two other questions for Dr. Schwartz. Would you resect all of 
the lesions today that you resected before, or are there some patients in 
your series whom you treated surgically because their lesions were there 
and you did not know the natural history of this disease? 

The next question is you and I received a phone call from a surgeon 
on the same day not long ago. What did you advise for the woman, who 
was 3 months pregnant and who had an asymptomatic lesion 12 cm in 
diameter? 


Dr. HARRIS B SHUMACKER, JR, (Bethesda, Maryland): We are for- 
tunate that Dr. Schwartz and his colleagues have made this significant 
contribution by reviewing the Rochester experience and the literature 
about a lesion that is not very common. We do need to know as much 
as possible about such abnormalities as well as those we encounter more 
frequently. 

Frankly, had I believed that the operation that I performed i in April 
1940 and the paper describing it that was published shortly afterward 
would be remembered 46 years later, I would have judged that this would 
probably have resulted, not because of what I did or wrote, but from the 
beautiful illustrations of Leon Scholossberg. He was then a very young 
and much admired student of beloved Max Brodel. 

This, incidentally, was the first hepatic resection at Johns Hopkins, 
and, as so often happens, this procedure rapidly lost its uniqueness in 
that institution. 

I was very fortunate that the tumor involved the left lobe of the liver, 
was easily removed, was accompanied by very little blood loss, and ne- 
cessitated no transfusion. I was fortunate, too, that the patient made a 
good recovery, and at the time of the publication 2 years later, was 
healthier than she had been for 15 or 20 years. . 

It is interesting that Dr. Schwartz’s analysis of a rather large experience 
and his review of the literature to date are not at any sharp variance 
with the conclusions drawn from my review made so long ago, especially 
since mine was concerned only with patients on whom an operation was 
performed. 

There was a single death among the 57 patients, including my own 
patients, who were treated by resection, whereas five of the 1! patients 
whose tumor was not removed died of rupture, before, during, or after 
the operation, either from tapping or incising the mass. 

Since I dealt with no long-term follow-up of untreated patients, I could 
not at that time pass judgment on the consequences of nonoperative 
observation, but I did write in my summary that the treatment was 
excision in the case of symptomatic tumors and large tumors causing 
no symptoms, just as Dr. Schwartz and his associates concluded. Their 
study led them to suggest that relatively small tumors without ee 
need not be resected but only observed. 

The situation regarding diagnosis has undergone an unbelievably dia: 
matic change since my survey when it was made before operation only 
rarely, twice in the 57 cases reviewed. The only means of detection then 
were by means of the history, physical examination, gastrointestinal bar- 
ium studies, or an enlarged liver on plain roentgenograms. Dr. Schwartz 
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and his colleagues have wisely brought us up to date and have provided 
guidance iti the care of hepatic hemangiomas: 


Dr. E. ARMISTEAD TALMAN (Richmond, Virginia): Episodes of acute 
bleed from hepatic hemangiomas are almost anecdotal as the paper and 
discussants have indicated. | 

To put this in perspective, in our community hospital setting of 650 
beds, over the past 20 years, we have had just one such occurrence. This 
was a middle-age, previously asymptomatic woman, who had acute onset 
of epigastric and left upper quadrant pain associated with a leukocyte 
count of 25,000/4L. She was not anemic and she was not hypotensive, 
but because of persistent symptoms she had exploratory surgery in the 
days before CT: scan. 

(Slide) She was found to have a 20 x 14 cm hemangioma of the left 
lobe of the liver, which was resected. A cut section (Slide) revealed ari 
8-cm area of acute hemorrhage that was fortunately. still contained. 

Dr. Schwartz indicated that the largest hemangioma in his nonresected 
series was 8 cm, whereas Dr. Adson indicated in his resected series most 
of the patients with hemangiomas larger than 10'cm were symptomatic. 
So one might ask again: is there a critical size that warrants resection? 
It seems that depending on location, one might argue this both ways. 

1 also join with Dr. Jones in asking again: can we rely on CT with or 
without arteriography as sufficiently diagnostic to avoid exploration? In 
Dr. Jones’ case he unexpectedly found hepatic adenoma; and in other 
situations one may need to rule out a primary or metastatic malignancy. 

Finally, we should remind ourselves that an essential aspéct of non- 
resectional management involves arrangement for the patient to wear 
an Emerg-Alert necklace or bracelet (Emerg-Alert, National Identification 
Co., Division NIDCO of Colorado, Denver, CO). 


Dr. JAMES A. O'NEILL, JR. (Philadelphia, Pennsylvania): Up to this 
time I have believed that the juvenile version of hepatic hemangioma is 
hepatic hemangioendothelioma. I believe it might be worthwhile for 
the membership to draw a parallel and by that to ask a couple of questions 
of Dr. Schwartz in response to his excellent presentation. 

(Slide) Recently we had the opportunity to update our own experience 
with hepatic hemangioendothelioma in children. I would simply stress 
that the differences, as one looks at the methods of therapy that must 
be applied, are related to the fact that the vast majority of patients have 
generalized hemangiomatosis, if you will, throughout the entire liver, 
and, therefore, few patients are amenable to ablative therapy. Rather, 
the approach that must: be used is one of a variety or combination of 
approaches that are designed primarily to interrupt the vasculature in 
an attempt to alter the progressive course of congestive heart failure in 
a group of patients that averages 3 months of age. 

In this respect, the natural history;of those patients who can undergo 
regression, even if they do so with a little help, is: to either resolve com- 
pletely; to end up with small areas of hemangioma along the lines of 
what has been presented this morning, although smaller; to end up with 
focal nodular hyperplasia, which supports that they are infarcts; or, as 
we have seen, to result in hemangioendotheliosarcoma in the long term. 

Now, in terms of ablating vasculature, we have tended to use embo- 
lization as a help, and I would ask Dr. Schwartz if he believes that em- 
bolization therapy is helpful either as an adjunct to operation in some 
of these massive hemangiomas that hé hopes to resect or as a method 
of treating those lesions that he would prefer not to attack because of 
their strategic location. 

Now, having said that and at times seeing vascular occlusion helpful, 
there are some patients in whom this does not seem to help and recently 
we studied this. This slide shows an arteriogram, (Slide) with the same 
sort of deviation of the hepatic arterial supply, massive hemangiomatosis, 
but one of the reasons that arterial ligation or embolization may not 
work (Slide) is that when one looks at an injection of the superior mes- 
enteric artery and the superior mesenteric venous portal phase, one sees 
that these lesions may also be fed massively by the portal venous circuit. 

Dr. Schwartz, knowing of your interest in portal venous physiology, 
do you have any solutions for patients of this nature, either those who 
will have resection or those who are not amenable to resective therapy? 


DR. WILLIAM 8. MCCUNE (Petoskey, Michigan): Anyone who believes 
that he can add anything to a paper that Seymour Schwartz presents 
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must show great courage, especially anyone from Petoskey, Michigan. 
However, I have decided to describe to you an enormous hemangioma 
of the right lobe of the liver that we operated on a number of years ago. 

This patient was a 41-year-old woman who had a steadily enlarging 
mass occupying the entire right side of her abdomen, extending down 
to the symphysis and iliac crest and also extending into the left abdomen. 

Angiography revealed this to be a cavernous hemangioma involving 
mostly the right lobe of the liver. We also used ultrasound, which con- 
firmed this finding. 

It was decided that the mass be removed because this woman was not 
having real pain but a great deal of distress due to the size of the tumor 
and also due to the steady increase in size. I want to mention a couple 
of technical points. 

First, we made a broad transverse incision across the abdomen, which 
probably was a mistake. I will discuss this later. We isolated the common 
bile duct, intubated it, and extended a tube up into the left hepatic duct. 
We ligated the right hepatic artery and the right portal vein. When this 
was done, démarcation was immediately obvious on the surface of the 
liver, which delineated the functioning left lobe of the liver. By careful 
knife handle dnd suture dissection, we removed the entire right lobe of 
the liver and some of the left lobe. 

When ore divides the ligaments of the liver, the falciform, ligamentum 
teres, the coronary ligaments, and the triangular ligaments, the liver comes 
right out into your lap, but there is some problem in this because there 
is some danger of injuring the hepatic veins where they enter the vena 
cava. This could cause a disastrous hemorrhage. Fortunately, this did 
not occur, but we did encounter a cardiac arrest in the middle of the 
operation, which we overcame fairly quickly, but I believe a thoracoab- 
dominal incision for a huge tumor would have been better; perhaps in 
the ninth inner space and extending across the upper abdomen. 

The postoperative course was uneventful, but I believe that meticulous 
care in controlling the bleeding i is necessary in these cases. I think this 
woman had about six transfusions. 


Dr. SEYMOUR I, SCHWARTZ (Closing discussion): I would like to thank 
the discussants for their kind comments and for bringing to the attention 
of the audience some points that merit.emphasis. 

Dr. Jones, the isstie of frequency is an important one. I might point 
out that we are a center for referral of liver problems, and for every four 
patients sent to me for consideration for operation with hemangioma, 
only one is admitted, so the majority are filtered out on an outpatient 
basis. ` 

You raise the. issue of sensitivity of diagnostic procedures. That is a 
real problem. I believe that computed tomography (CT) is not a very 
sensitive study. Ultrasound is slightly more sensitive if you can study 
the echogenicity of the lesion. We believe that magnetic resonance imaging 
and angiography are the two dominant studies that should be performed. 
Even with those studies, we have had errors in diagnosis as I have already 
mentioned, so there is no 100% definition of diagnosis. 

In reference to errors in diagnosis, I believe that needle biopsy should 
not be performed on these lesions on an outpatient basis. Hemorrhage 
has been associated with needle biopsy. 

The nuclear scan has been helpful in some of our patients. 

You did bring up the point of association between focal nodular hy- 
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perplasia and. hemangioma. They do co-exist in about 20% of the cases 
of focal nodular hyperplasia and 20% of the cases of hemangioma. 

Dr. Adson, of course, reflects the largest experience with this lesion 
in the world, and he and Dr. van Heerden and their associates at the 
Mayo Clinic have taught us a lot. 

I have made errors in removing some lesions that I would not remove 
today. I would not have done the incidental resection during the course 
of an idiopathic thrombocytopenic purpura splenectomy nor would I 
have removed the small lesion in juxtaposition to the gallbladder. 

We have not had a patient we believe should have resection up to 
now. I am told I will be seeing a patient at the end of this week who may 
fall in that category. 

We have had to transfuse some of our patients with large amounts of 
blood, and this had led us to the use of a Cell-saver with this lesion, 
which is a benign lesion. The Cell-saver is routinely made available for 
our hepatic resections in benign lesions. But I must add a word of caution. 
You should stop the use of the Cell-saver after the administration of six 
units of blood because beyond that you have significant reduction in 
coagulation of platelet elements, and a coagulopathy develops. . 

The consultation regarding a pregnant patient seen by Dr. Adson was 
for a woman in whom the lesion grew by the time the telephone came 
to Rochester, New York. The lesion was 18 cm in the left lobe in a 
woman who desired her pregnancy. The patient had a fertility probiem, 
and she was 36 years old. I suggested that she could have the lesion 
resected and the pregnancy maintained. As the uterus increases in size, 
it will abut that lesion, and I believed it would interrupt her pregnancy, 
which was much desired. 

Dr. Schumacker, thank you for your review of the paper. I would 
suggest to the audience that anybody interested in this subject read what 
is undoubtedly the seminal review article on the subject by Dr. Schu- 
macker in 1942, 

Dr. Talman, your casé is an interesting one, and you specifically asked 
whether I believed size was a critical element, and the answer to that 
would be a succinct no. Sizé itself is not an element. Were I to see an &- 
or 10-cm lesion in the dome of the liver in the right lobe that is asymp- 
tomatic, I would not suggest resection unless there was a reason fer it. 

Dr, O'Neill, I have had some experience with the pediatric population. 
I no longer work with children. I think that represents a different lesion, 
As you know, many of these patients are seen with catdiac failure that 
is intractable, and they can be managed with steroids. 

In reference to the issue of embolization, we have had no experience 
with embolization, and we have not wanted to conduct this approach 
because the use of hepatic arterial ligation has failed in most series. 

In reference to the involvement of the portal vein, I believe that is not 
unusual, and that brings us to the, issue of how we control these lesions. 
We routinely carry out inflow occlusion on these patients, and then with 
large lesions, we actually enucleate them by tying the inflow vessels as 
they enter the tumor, | 

Dr. McCune, I appreciate your kind remarks, We all continue to learn 
about this lesion, and much of our knowledge comes from corridor con- 
versation with people such as yourself. We have all had odd experiences, 
and I believe we can only learn by relating them. You did bring up the 
issue of thoracoabdominal incision. I do not want to leave the message 
that I am a purist.about the abdominal incision. In fact, with the very 
large lesions, I routinely plan a thoracoabdominal incision. I only meant 
to state that in most instances an abdominal incision is satisfactory. 
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Forty-nine patients operated on for liver or other pathologic pro- 
cesses were examined intraoperatively with special ultrasound 
transducers during surgical exploration of the abdomen. Subjects 
were evaluated because of known or suspected disease of the 
liver. All patients were examined using sterile technique. Pro- 
spective diagnosis and retrospective analysis of data were used. 
In 55% of subjects, no new information was obtained. In 19%, 
new information was gathered that changed the surgical ap- 
proach. In 14% of patients, new information was obtained but it 
was such that no change in the therapeutic approach was needed. 
In 12% of patients, although no new information was gathered 
by the use of intraoperative ultrasound, a change in the surgical 
approach and management of the patient was still possible be- 
cause of intraoperative ultrasound. These studies show that the 
routine use of ultrasound during intraoperative procedures, par- 
ticularly when involving. hepatic structures, is a clinically useful 
technique. In many instances, it will change the course of man- 
agement. 


established in the 1960s but the technique was 

not used extensively because the available equip- 
ment was difficult to use. Thus, the technique did not 
attract much attention for the first two decades after its 
introduction. In the early 1980s, with refinement in ma- 
chinery, intraoperative ultrasound became a useful di- 
agnostic technique particularly in neurosurgical proce- 
dures.’ Intraoperative guidance for renal calculi removal, 
a previously important use of intraoperative ultrasound, 
is not as frequently used today because of the percutaneous 
treatment of kidney stones. More recently, intraoperative 
ultrasound has been used as a complementary procedure 
for many routine, as well as complicated, general surgical 
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procedures. Delineation of hepatic, biliary, and pancreatic 
tissue now can be clearly demoiistrated and the efficacy 
of the technique is becoming more widespread.>-'° 

Although the use of intraoperative ultrasound has been 
established as an effective tool to delineate livér pathology, 
its ability to alter the therapeutic (surgical) approach to 
the patient’s problem has not been as clearly deline- 
ated.!!-!5 We performed a study using prospective diag- 
nosis and retrospective analysis of data to evaluate the 
benefits of intraoperative ultrasound of the liver in a group 
of patients with possible hepatic pathology. _ 


Methods and Materials 


Forty-nine patients were included in this study. Al- 
though not every patient having surgery was studied by 
intraoperative ultrasound, all patients that were examined 
by sonography are included in this analysis. Patients were 
selected because of the following: (1) known liver disease, 
i.e., known or suspected space-occupying lesions or duct 
dilatation and (2) unproven liver pathology but with a 
high possibility of involvement, i.e., patients with rectal 
or colonic carcinoma with possible metastatic lesions to 
the liver. 

All patients had routine preoperative right upper quad- 
rant imaging studies including conventional ultrasound, 
computed tomography, and/or angiography. | 

The patients were examined during operation with a 
7.5-MHz linear array transducer (Fig. 1) attached to a 
specially produced intraoperative ultrasound machine, an 
Aloka 330 (Aloka, Tokyo, Japan). The ultrasound ma- 
chine was manufactured with simplified controls for use 
in the operating suite. All controls were minimized and 


466 


Vol. 205 « No. 5 





FIG. |. Intraoperative transducer. The intraoperative transducer is smaller 
than the finger. 


access was via the top of the machine covered with a dis- 
posable sterile sheath (Fig. 2). Theoretically the surgical 
team alone could activate and run the apparatus without 
a break in sterile technique. The intraoperative probe was 
small enough to fit between two fingers of the palpating 
hand. Although the transducer and the transducer cable 
could be gas sterilized, this would require 48 hours aer- 
ation; therefore, we used disposable, sterile sheaths to 
cover the transducer (Fig. 3). This allowed repeated use 
on sequential patients without the lengthy period required 
by gas sterilization. Acoustic gel was used to interface the 
transducer crystals to the sterile covering. Commercially 
available intraoperative latex sheathing was used in all 
cases. Sterile rubber bands secured the covering to the 
transducer cable. An arthroscope drape was used to cover 
the full length of the cable (10 feet). Permanent recording 
to the ultrasound images was made on a video cassette 
recorder that was incorporated into the ultrasound ma- 
chine. The ultrasound image was 4 cm wide with a max- 
imum 8-cm depth. 

The entire liver was imaged in both longitudinal ori- 
entation (sagittal) and transaxial orientation. The liver 
was scanned starting from the lateral aspect of the right 
lobe. The transducer was placed inferior and lateral and 
moved toward the left to the round ligament with contin- 
uous ultrasound scanning. The lateral segment of the left 
lobe was similarly imaged. When needed, particularly in 
an enlarged organ, the transducer was placed on the un- 
derside of the liver and scanning was commenced with 
the transducer angled cephalad. Contact between trans- 
ducer and the liver was by natural peritoneal fluid or sterile 
saline. 

When unsuspected nonpalpable lesions were imaged, 
ultrasound-guided biopsies were performed as indicated. 
In these cases, the biopsy needle was positioned adjacent 
to the transducer and the needle placed into the area of 
abnormality under continuous ultrasound control. 
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FIG. 2. Intraoperative ultrasound machine. Although conventional ul- 
trasound equipment can be used, a specially produced unit was used for 
this study. This machine has single touch controls that can be easily 
covered by a sterile sheath. 





FIG. 3. Sterilized ultrasound transducer. A disposable sterile latex cover 
is used to ensure sterility over the transducer and the flexible cable. 
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TABLE 1. Distribution of Tumors 


No. of 
Tumors 
Benign (N = 8) 
Hemangioma 2 
Granuloma J 
Simple cyst 3 
Adenoma l 
Malignant (N = 10) 
Primary 2 
Metastatic 8 


In this series, an experienced sonologist and surgeon 
were present during intraoperative sonography. The tech- 
nique required an average of 10-15 minutes additional 
operating time. No complications were encountered. No 
contamination of the sterile field was noted. 


Results 


Of the 49 patients in this study, 18 ultimately proved 
to have liver tumors. Of these tumors, 10 were malignant 
and eight were benign (Table 1). The remaining patients 
had no evidence of hepatic involvement and received ap- 
propriate treatment for their underlying surgical problems, 
which were most often tumors of the large intestine. The 
essential component of this review was the delineation of 
the influence that operative hepatic ultrasonography 
would have on the extent and type of surgery performed. 
To analyze this, we divided all the patients into four groups 
(Table 2). 


Group I 


This group comprised patients in whom no new infor- 
mation was obtained by operative ultrasound. The intra- 
operative ultrasound findings were consistent with pre- 
operative imaging, and intraoperative evaluation (j.e., 
palpation and visual inspection) and operation was per- 


TABLE 2. Effectiveness of Intraoperative Ultrasound 


No. of 
Group Patients % 
l No new information: no change 27/49 55 
in therapeutic approach 
2 No new information: change in 6/49 12 
therapeutic approach 
3 New information: no change in 7/49 14 
therapeutic approach 
4 New information: change in 9/49 19 


therapeutic approach 
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FIG. 4. Normal liver. Intraoperative ultrasound demonstrates normal 
echogenic liver texture without evidence of mass. 


formed as planned (Fig. 4). Twenty-seven of 49 patients 
(55%) were included in this group. 


Group 2 


This group comprised patients in whom the intraoper- 
ative ultrasound demonstrated no new information but 
the planned surgical treatment was altered because of the 
results of the sonogram. Included are those patients with 
a lesion known by preoperative studies but in whom the 
abnormality could not be seen nor felt at operation. Thus, 
ultrasound guidance for biopsy (Fig. 5) and/or excision 
was used, making the operation more precise and usually 
less extensive than it would have been without the ultra- 
sound. This group included 6 of 49 (12%) patients. 

Example. A 43-year-old woman on birth control pills 
for 12 years was studied because of chronic right upper 
quadrant pain. A preoperative arteriogram and computed 
axial tomography (CAT) scan were suggestive of heman- 
giomas of the right lobe, but the technetium-labeled au- 
tologous red cell scan was inconclusive. At surgery, the 
exact location could not be seen nor palpated. The ultra- 
sound indicated its subcapsular location (Fig. 6) and al- 
lowed liver incision for enucleation of this vascular tumor. 
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Group 3 


This group comprised patients in whom new infor- 
mation was obtained from the intraoperative ultrasound. 
However, the information produced no change in the 
planned approach. Seven of 49 (14%) patients were in- 
cluded in this category. The findings were mostly benign 
tumors, simple cysts, unsuspected gallbladder disease (Fig. 
7), or granulomas (Fig. 8). 

Example. A 72-year-old woman had curative resection 
of a Dukes C1 left colon lesion 18 months previously. 
Because of a rising CEA, a CAT scan was performed dem- 
onstrating a single right lobe lesion, which by arteriogram 
appeared highly suspicious for metastatic tumor. At op- 
eration, a second lesion was detected by intraoperative 
ultrasound on the left lobe, and this small lesion was found 
at biopsy to be a granuloma. A right hepatic lobectomy 
was then performed. 


Group 4 


This group comprised patients in whom new infor- 
mation was obtained during the intraoperative sonogram, 
which changed the surgical approach. This group included 
those patients with negative preoperative studies who by 
operative ultrasound were found to have hepatic metas- 





Fics. 5A and B. Nonpalpable hepatoma. An irregularly marginated, 
mixed echogenic lesion (arrows) is seen in the right lobe of the liver (A). 
Because this lesion was not palpable, a biopsy needle was placed within 
the liver under ultrasonic guidance. The tip of the biopsy needle (arrow 
in B) is seen. 
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FIG. 6. Hemangioma. A well-defined, relatively echogenic mass (arrows) 
is identified. This is a typical appearance for an hepatic hemangioma. 


tases, usually from colon cancer. It also included patients 
with a preoperative suspected single lesion, where multiple 
lesions were identified (Fig. 9) and either resection had to 
be abandoned or multiple segmental resections or formal 
lobectomy performed. Additionally, this group included 
patients in whom preoperative studies suggested the pres- 
ence of a liver lesion, but the intraoperative ultrasound 
demonstrated the liver to be normal and free of disease. 
There were nine of 49 (19%) patients included in this 
category. 

In comparing the effectiveness of the various imaging 
techniques, we see that overall, operative ultrasonography 
is the most sensitive (Table 3). 

The comparative sensitivity and specificity of the other 
imaging studies are presented in Table 4. For this analysis, 
a study was called false-positive if a lesion was suspected 
by a diagnostic technique and not corroborated at oper- 
ation. A false-negative included those cases where a lesion 
was found at surgery but the given diagnostic technique 
did not detect its presence. These definitions are based on 
the simple presence or absence of tumor but not on the 
detection of the absolute number of lesions. 
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FIG. 7. Gallbladder polyps. Nonpalpable, unsuspected gallbladder polyps 
are noted within the gallbladder. These polyps (arrows) are echogenic 
but do not cause sonographic shadowing that would be identified with 
gallstones. 


Discussion 


Intraoperative ultrasound is a highly sophisticated tool 
requiring specialized equipment. Although conventional 
ultrasound machinery can be used, the more flexible ded- 
icated equipment allows rapid and accurate scanning in 
the operating suite. Although our study used a dedicated 
instrument manufactured by one company, many other 
commercial firms are now producing either specialized 
machinery or special transducers to be used on existing 
conventional equipment. This broad development allows 
easy access for intraoperative ultrasound. 
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FIG. 8. Calcified granuloma. A nonpalpable echogenic focus (arrow) 
within the liver is noted with typical acoustic shadowing (arrowheads). 
This is diagnostic of calcified granuloma. 


The equipment is relatively expensive; depending on 
the manufacturer, each transducer costs approximately 
$7,500, in addition to the basic machinery. However, if 
disposable sterile covers are used, only a single probe is 
required. Thus, a single piece of equipment can be used 
in the operating suite of a general purpose hospital for a 
variety of intraoperative sonographic procedures. 

The technique can be learned quickly and is a valuable 
tool when an experienced surgeon and an experienced 
sonologist work together. The diagnostic criteria are sim- 
ilar to conventional ultrasound. However, the orientation, 
because of the small field of view, may be difficult to un- 


TABLE 3. Comparative Studies 








No. of True True False False 

Patients Positive Negative Positive Negative 
Intraoperative ultrasound 49 18 31 0 0 
Conventional ultrasound 20 5 12 0 3 
Computed tomography 31 6 13 4 8 
Angiography 8 4 0 2 2 
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derstand, particularly for the inexperienced sonologist. 
Our study, performed on patients undergoing abdominal 
exploration, has confirmed previous reports of the benefits 
of intraoperative ultrasound of the liver. These previous 
studies have shown that clinically known lesions are better 
defined by intraoperative ultrasound. Secondary abnor- 
malities that are previously unsuspected can be seen, and 
although it may not be prudent to treat these at the time 
of surgery, certainly, knowledge of the abnormalities is 
important. 

The technique is safe for patients and for operating 
room personnel. Since no radiation is emitted, there is 
less concern in obtaining repeat examinations. When un- 
suspected, nonpalpable lesions are found with intraoper- 
ative sonography, it can also be used to perform the biopsy. 

Although liver function studies have been routinely 
performed in preoperative evaluation of the liver status, 
recent reports have shown the sensitivity and specificity 
of percutaneous ultrasound to be uninfluenced by liver 
chemistry abnormalities.'° We have not looked at the 
orecise effect of liver chemistry abnormalities and how 
they might correlate with operative sonography, but 





G. 9. Metastatic lesion. A metastatic lesion (arrows) is identified. This 
inically unsuspected lesion has mixed, but mostly hypoechoic, sono- 
aphic characteristics and is irregularly marginated. 
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TABLE 4. Accuracy of Imaging Studies 








Sensitivity * Specificity + 
Intraoperative ultrasound 100 100 
Conventional ultrasound 62 100 
Computed tomography 42 76 
Angiography 66 0 
eiti LP a S E S] 
TP 
` aea a ake 
Sensitivity TP+FN 
ee T 
t Specificity = TN+FP 


TP = true positive. 

FN = false negative. 
TN = true negative. 
FP = false positive. 


probably one would expect they have little effect on the 
sensitivity/specificity of operative sonography. 

Operative ultrasound is of great help in the performance 
of many hepatic procedures. It can give precise localization 
of tumors and can be used to selectivley tamponade the 
afferent portal branch to minimize operative bleeding and 
prevent central retrograde tumor embolic migration in 
the course of tumor resection.!” 

The sonogram can be very helpful in making decisions 
as to the appropriate surgical procedure. Since the depth 
of a tumor can be measured by operative ultrasound, it 
can help decide between performing a wedge resection or 
a formal lobectomy. When additional occult lesions are 
found, they can be biopsied. The results may alter or cur- 
tail a planned procedure. 

Since the liver is so large, visual or manual assessment 
constitutes only a part of hepatic evaluation. Routine use 
of operative sonography is strongly advised to more com- 
pletely assess liver status. 
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Dr. J. SHELTON HORSLEY, HI (Richmond, Virginia): It is a pleasure 
to have had the opportunity to review this manuscript. 

At the Medical College of Virginia in the Division of Surgical Oncology, 
we have been using ultrasound of the liver as a routine part of our in- 
traoperative evaluation of patients with primary hepatomas and meta- 
static lesions from the colon and rectum that are confined to an area of 
the liver that is resectable. It adds about 20-30 minutes to the operative 
procedure. Our radiologist comes into the operating room. The surgeon 
performs the ultrasound technique. We have been able to do this with 
the usual upper abdominal bilateral subcostal incision with an extension 
up to the xiphoid process. We have felt good about our ability to accurately 
ultrasound the entire liver. 

We have found lesions that were not clinically evident, that led us to 
decide that the patient was not resectable. In addition, early in our ex- 
perience we had a patient with a very extensive metastatic colon cancer 
involving both the medial and lateral segments of the left lobe with some 
extension into the anterior segment of the right lobe with questionable 
involvement of the right hepatic vein. With the ultrasound, we could 
clearly delineate the right hepatic vein to be free from the tumor. We 
proceeded with a left hepatic trisegmentectomy and, fortunately, the 
patient is doing well clinically free of disease 18 months later. The de- 
lineation of the proximity of the hepatic veins to these tumor masses is 
another additional benefit of intraoperative ultrasound. 

Sitting here in the audience listening to this presentation, Scott Jones 


RIFKIN AND OTHERS 


Ann. Surg. + May 1987 


13. Gozzetti G, Mazziotti A, Bolondi L, et al. Intraoperative ultraso- 
nography in surgery for liver tumors. Surgery 1986; 99:523-530. 

14. Sheu JC, Lee CS, Sung JL, et al. Intraoperative hepatic ultrasonog- 
raphy: an indispensable procedure in resection of small hepato- 
cellular carcinomas. Surgery 1985; 97:97--103. 

1S. Igawa S, Sakai K, Kinoshita H, Hirohashi K. Intraoperative son- 
ography: clinical usefulness in liver surgery. Radiology 1985; 156: 
473-478. 

16. Tempero MA, Williams CA, Anderson JC. The value of hepatic 
ultrasound and biochemical liver tests in screening for liver me- 
tastases. J Clin Oncol 1986; 4:1074-1078. 

17. Castaing D, Emond J, Kunstlinger F, Bismuth H. Utility of operative 
ultrasound in the surgical management of liver tumors. Ann Surg 
1986; 204:600-605. 


turned to me and said, “We should be using ultrasound to scan the liver 
when we do our primary resections.” That is a good suggestion! 

I believe it is a helpful technique and I appreciate Dr. Rosato bringing 
it to the attention of the membership. I would like to ask Dr. Rosato if 
he has been able to delineate the situation that was alluded to in the 
previous paper, the so-called benign lesion from the malignant lesion by 
intraoperative ultrasound? 


Dr. SHUIN-LIN (Closing discussion): In regard to Dr. Horsley, I ap- 
preciate your comments. We always do have radiologists present in the 
operating room to help us interpret the ultrasound images, which are 
not as easy for surgeons as the CT scan or other x-ray images to interpret. 

Secondly, the anatomic structures are very well outlined by the intra- 
operative ultrasound, including the hepatic veins. As a matter of fact, 
last week we had a patient who was suspected to have a lesion involving 
the hepatic vein. By the intraoperative ultrasound we were able to define 
the clearance of the hepatic vein, and subsequently, to avoid injury to 
the hepatic vein and other major vessels and reduce the blood loss. 

Third, right now some colorectal surgeons in our institution are using 
the technique to screen the liver routinely during colon resection to 
detect if any small lesions are present. 

And, finally, to answer Dr. Horsley’s question: “Is the intraoperative 
ultrasound able to define the lesion as malignant or benign?” The answer 
is no. The intraoperative ultrasound is unable to differentiate the malig- 
nant from the benign lesion. If we have a questionable lesion, we will 
routinely do frozen section biopsy of the lesion to define the pathology. 





Application of Magnetic Resonance Imaging and 
Computerized Tomography as an Adjunct to the 
Surgical Management of Soft Tissue Sarcomas 
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Magnetic resonance imaging (MRI) and computed tomography 
(CT) scans of 53 evaluable patients with biopsy-proven soft tissue 
sarcomas were reviewed and compared with operative results to 
ascertain the accuracy for each imaging modality to predict re- 
sectability. Location of soft part sarcomas included: abdomino- 
pelvic (3), retroperitoneal (7), extremity (35), and other anatomic 
sites (8). MRI was observed to have greater accuracy than CT 
to preoperatively predict resectability (96.2% vs. 75. 5%, respec- 


tively, p = 0.0034) following three-dimensional, multiplanar 


evaluation. Further, MRI was judged to have superior sensitivity 
to CT (95.6% vs. 73.3%, respectively, p = 0.006).and equivalent 
specificity (100% ys. 87.5%, respectively, p = 0.125). MRI rep- 
resents a sophisticated diagnostic imaging technique to differ- 
entiate normal tissue from soft tissue sarcomas with superior 
contrast resolution in multiplanar imaging. MRI is considered 
to be the imaging modality of choice for these tumors with the 
advantage of not exposing the patient to ionizing irradiation or 
intravenous contrast agents to delineate = structures. 


OFT TISSUE SARCOMAS challenge the surgeon to 
achieve maximal tumor extirpation while incurring 
minimum risk for the patient. Radiographic plan- 

ning of tumor resectability requires precise three-dimen- 
sional localization of the tumor to achieve en bloc resec- 
tion status. 


Modern imaging techniques have revolutionized the 


capabilities of the clinician to diagnose and design oper- 
ative therapy for neoplastic disease. Among all medical 
imaging techniques currently available, computed to- 
mography (CT) and magnetic resonance imaging (MRI) 
represent “state-of-the-art” sophisticated, noninvasive 
technology to evaluate tumors and provide information 
beyond that obtainable with conventional measures. Cur- 
rently, clinicians have evaluated four generations of CT 
scanners in just more than a decade. In contrast to first- 


Presented at the 98th Annual Meeting of The Southern Surgical As- 
sociation, Palm Beach, Florida, November 30-December 3, 1986. 
Reprint requests: Kirby I. Bland, M.D., Department of Surgery, Box 
J-286, University of Florida College of Medicine, Gainesville, FL 326 10. 
Submitted for publication: December 31, 1986. 


,* and EDWARD M. COPELAND Ili, M.D. 


From the Departments of Surgery and Radiology,” University 


of Florida College of Medicine, Gainesville, Florida 


generation devices, third- and fourth-generation CT im- 
agers require less time and use less radiation to produce 
images with vastly improved resolution compared with 
the original scanners. MRI provides multiplane,. cross- 
sectional imaging based on magnetism inherent within 
certain nuclei of the cellular constituents of the organism. 

In vivo studies to date have ‘essentially been confined to 
parameters that can be related to the concentration of 
hydrogen, which is abundant i in biologic tissues (especially 
fat and fluids). In contradistinction to CT scanning, | MRI 
provides the clinician with some well- known advantages: 

notably, free access to otain cross-sectional views of any 
tissue plane, the absence of bone aititacts, and the absence 
ofi ionizing irradiation. 

Several recent reports'~* suggest that MRI will provide 
information currently available from no other i imaging 
technique. In addition, MRI may define tumor margins 
more exactly than currently available imaging modali- 
ties.** This study compares the radiographic character- 
istics for biopsy-proven soft tissue sarcomas provided by 
MRI with that derived from CT scans in the same patient 
population. The advantage to the surgeon of preoperative 
knowledge of the extent of tumor, its relationship to bony 
and neurovascular structures, and other determinants of 
resectability i 1S obvious and well proven by the widely ac- ` 
cepted concept of tumor staging. We evaluated and report 
the impact of MRI on radiologic planning for resectability 
of soft’ tissue sarcomas by determining the sensitivity and 
specificity of the modality with respect to high- quality CT 
imaging. 


Materials and Methods 


Between J anuary 1984 and July 1986, 166 patients with 
biopsy-proven soft tissue sarcomas of varying anatomic 
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TABLE |. Soft Tissue Sarcoma: Histologic Types 


N 
Malignant fibrous histiocytoma 16 
Liposarcoma 14 
Neurofibrosarcoma 9 
Leiomyosarcoma 
Fibrosarcoma 2 
Synovial cell carcinoma 2 
Undifferentiated 2 
Rhabdomyosarcoma 2 
Kaposi’s sarcoma 1 
Embryonal cell sarcoma 1 
Epitheliod sarcoma ] 


Total i 53 


sites were evaluated in the Clinics of the University of 
Florida. Fifty-three evaluable patients were identified in 
whom preoperative CT scans had been performed before 
or with the performance of prospective MRI before sur- 
gical intervention. Eleven histologic types of soft tissue 
sarcoma were identifiable (Table 1) of which malignant 
fibrous histocytoma (N = 16) and liposarcoma (N = 14) 
were the predominant variants. The patients, 27 men and 
26 women, ranged in age from 8 months to 81 years (mean 
age: 48.3 years). The 53 MRI evaluations performed by 
the Department of Radiology represented 1.3% of the 3948 
MRI examinations performed during this 30-month in- 
terval. MRI and CT scans of all evaluable patients were 
reviewed blindly by a single radiologist (REK) without 
knowledge of operative findings, anatomic extent of dis- 
ease, or the histologic type of sarcoma. All radiographic 
data weré reviewed with particular attention to anatomic 
and operative factors that determine resectability by non- 
amputative, limited surgical procedures or operations that 
require an amputative or extensive procedure to achieve 
an en bloc resection. The interpretation of these radio- 
graphic images was then compared with the operative 
findings and histopathology data to ascertain the accuracy 
of MRI and CT to predict resectability without radical 
amputation procedures, and the overall influence of these 
imaging enue on patient management. Location of 


TABLE 2. Accuracy of MRI and CT to Predict Resectability 
Bs 53 Soft Tissue Sarcomas 


MRI 
_ Correct Incorrect Total 
N (%) N (%) N (%) 
CT 
Correct 39 (73.6) I (1.9) 40 (75.5)* 
Incorrect ` 12 (22.6) 1 (1.9) 13 (24.5) 
Total 51 (96.2)* 2 (3.8) -53 (100) 


* MRI versus CT, p = 0.0034. 
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TABLE 3. Resectability of Sarcoma as Predicted by CT 


Operative Result 


Resected Unresected Total 
N (%) N (%) N (%) 
Prediction of resectability 
Yes 33 (62.3) 1 (1.9) 34 (64.2) 
No 12 (22.6) 7 (13.2) 19 (35.8) 
Total 45 (84.9) 8 (15.1) 


53 (100) 


soft part sarcomas included: abdominopelvic (3), 
retroperitoneal (7), extremity (35), and other anatomic 
sites (8). 

Sensitivity for each radiologic parameter was calculated 
as the number of true-positive (TP) studies/number of 
true-positives (TP)+ number of false-negatives (FN). 
Specificity for MRI and CT was determined by the num- 
ber of true-negatives (TN)/number of true-negatives (TN) 
+ number of false-positives (FP). All data were then col- ` 
lated and expressed as percent sensitivity/specificity to 
determine efficacy of the particular radiographic proce- 
dure compared with the other. Statistical evaluation was 
determined for each parameter using sign-test analysis. 
Statistical significance was taken at the 0.05 level. 


Computed T omography 


CT images were obtained using a third-generation 
GE9800 CT Scanner™ (General Electric, Milwaukee, 
WD, a Siemens (Iselin, NJ) or EMI (Anaheim, CA) 7070 
unit. For routine evaluation, section thickness used a 1- 
cm intersection gap with contiguous section thickness of 
5-10 mm. CT images were performed without and with 
intravenous iodinated contrast (except in dye sensitivities) 
for all patients. Iodinated contrast (Hypaque™ Meglu- 
mine 60%) with its low, but definite, risk was used to 
enhance imaging of the neurovascular bundle to on 
mine tumor resectability. 


Magnetic Resonance Imaging 


All MRI examinations were obtained with a 0.15 telsa 
resistant magnet for T1-weighted and T2-weighted images 
using a Teslacon’’ MR Imager (Technicare, Cleveland, 
OH). For most cases, coronal (frontal), sagittal, and tran- 
saxial images were obtained depending on the site of the 
sarcoma mass. Patients were examined in varying se- 
quence after they were informed of the benefits and risks 
of the techniques involved. Before examination, informed 
consent was obtained according to the guidelines estab- f 
lished by research protocol at the University of Florida , 
College of Medicine. 

Images evaluated by magnetic resonance determined 
the signal homogenity and signal intensity (SI) of the sar- 
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coma relative to surrounding muscle and fat tissues on 
spin echo (SE) Tl-weighted (SE, repetition time (TR) 
œ 500 msec, echo delay time (TE) = 30 msec), T2- 
weighted (SE, TR ~ 2000 msec, TE = 90-120 msec), and 
spin density images (TR = 700-1000 msec, TE = 40-50 
msec). This sequence of T1- and T2-weighted images pro- 
vides good contrast between the tumor and muscle, as 
well as the tumor and fat on one scanning sequence. The 
central portion of the sarcoma mass was then estimated 
after localization in the intramuscular septum, within fas- 
cial planes or within subcutaneous fat. Margins of the 
tumor mass were often depicted as sharply defined, not 
sharply defined, or infiltrating of contiguous structures/ 
organs. 

Results were then tabulated for each imaging method. 
Thereafter, the specificity and sensitivity and statistical 
differences between the two modalities were calculated. 


Results 


For 96.2% (51/53) of the patients evaluated, MRI cor- 
rectly predicted resectability (or unresectability) (Table 
2). CT accurately determined resectability (or unresect- 
ability) in 40 patients (75.5%) (p = 0.0034). The group of 
patients that comprised the difference between these two 
groups included those who were successfully resected after 
MRI and yielded different or additional information be- 


Fic. 1. Magnetic resonance 
imaging (MRI). After pulsed 
radiofrequency (RF) signal, a 
population of nuclear mag- 
nets (e.g, hydrogen in bio- 
logic tissues) is aligned with 
an applied magnetic field. 
Net magnetization in the di- 
rection of magnetic field re- 
sults. Should the RF pulse 
correspond to the frequency 
of nuclear precession, exci- 
tation of the spin-system 
(resonance) will occur. At 
resonance, nuclear magnets 
spin in phase with one an- 
other; and a portion of the 
nuclear magnets are elevated 
to the excited state with their 
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receiving coil. When energy 
of the excited nuclei is lost, 
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TABLE 4. Resectability of Sarcoma as Predicted by MRI 


Operative Result 


Resected  Unresected Total 
N (%) N (%) N (%) 
Predictability of resectability 
Yes 43 (81.1) 0 (0) 43 (81.1) 
No 2 (3.8) 8 (15.1) 10 (18.9) 
Total 45 (84.9) 8 (15.1) 53 (100) 


yond that obtained by CT, or those who where shown by 
MRI alone to be unequivocally unresectable. 

MRI incorrectly determined resectability in two pa- 
tients (3.8%) (Table 2). CT was inaccurate with respect 
to resectability in 13 patients (24.5%). These CT evalua- 
tions included evaluable patients in whom CT incorrectly 
predicted resectability (N = 1) or patients (N = 12) who 
were determined resectable by contradictory information 
provided by MRI. One patient (1.9%) was judged to be 
resectable from data obtained with both imaging modal- 
ities but was proven to be unresectable at the time of 
surgery. 

Both imaging techniques gave equivalent information 
on resectability in 39 patients (73.6%). Of ultimate im- 
portance is the group of 13 patients (24.5%) in whom 
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in-phase spinning of the nuclear magnets. After relaxation processes, the nuclear magnets return to their orientation before excitation, and the MRI 


signal disappears. 





MRI mandated a different operative approach for 12 pa- 
tients as a consequence of additional data not evident on 
CT scanning (Table 2). These included patients in whom 
a different operative procedure was correctly initiated: ei- 
ther a limited en bloc resection of the sarcoma with a 
margin of normal surrounding tissue or more extensive 
and amputative procedures. 

To evaluate sensitivity and specificity for each radio- 
graphic modality, preoperative determination of resect- 
ability of sarcomas by CT (Table 3) and MRI (Table 4) 
was necessary. CT correctly predicted resectability (62.3%) 
less frequently than MRI (81.1%). CT incorrectly pre- 
dicted operative resection for only one of the 53 patiemats, 
whereas, all patients considered unresectable by the ra- 
diographic criteria of MRI were confirmed to be unre- 
sectable at operation. 
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Sensitivity (true-positives) = TP +EN for MRI and CT 
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(p = 0.006). 
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FIGs. 2A-C. MRI of undifferentiated fibrosarcoma of left axilla that 
occurred 7 years after left modified radical mastectomy and compre- 
hensive chest wall irradiation. (A) Coronal MRI T1-weighted image. Ar- 
rows delineate sarcoma that encased left subclavian and axillary arteries. 
Tumor-fat margin is evident with tumor adherence to chest wall. A 
forequarter amputation was necessary to resect the tumor. (B) MRI 
transaxial view confirms an ill-defined soft tissue mass of the axilla with 
invasion of the pectoralis major muscle. No artifact is seen. (C) Transaxial 
CT of axilla/chest. The pectoralis major muscle appears retracted. Min- 
imal artifact distortion from metallic clips is evident. 
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and = 100% and 87.5%, respectively (p 


8+0 Tl 
= 0.125). 


Thirty-five of the 53 patients (66.0%) were managed by 
en bloc resection. Nine patients (17.0%) were treated by 
extensive amputative procedures (hemipelvectomy, fore- 
quarter), one patient was treated by retroperitoneal re- 
section (1.9%), and eight patients (15.1%) proved unre- 
sectable. 


were 


Discussion 


CT imaging is dependent on a single parameter, elec- 
tron density, whereas MRI can characterize four distinct 
parameters simultaneously (Fig. 1). These MRI parame- 
ters include: (1) spin (proton) density the number of nu- 
clear signals per unit volume; (2) spin-lattice (T1) relax- 
ation time, interval for the nuclear magnets to return to 
their original alignment with the externally applied mag- 
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FIGS. 3A-C. High-grade liposarcoma of distal thigh. (A) Transaxial MRI 
of thigh differentiates noncontiguous liposarcoma adherent to but not 
invasive of cortical bone (small arrow) of femur or neurovascular bundle. 
(B) Coronal MRI in “mixed” T1- and T2-weighted image to confirm 
margin of femur, neurovascular bundle (double arrows), and two separate 
foci of liposarcoma. (C) Axial CT of distal thigh has nondistinct rela- 
tionship of liposarcoma to femur and neurovascular bundle. A single 
anterior tumor mass is identifiable on CT (arrows). 


netic field; (3) spin-spin (T2) relaxation time, the interval 
for nuclear magnetics to lose phase coherence; and (4) 
chemical shift of the excited molecules in different envi- 
ronments as a variation in the observed resonance fre- 
quency of nuclear magnets. These relaxation times (T1 
and T2) characterize the distinct types of nuclear inter- 
actions in a molecular environment.’ It is because of these 
relationships that MRI techniques offer potentially greater 
pathophysiologic specificity than does CT or other con- 
ventional imaging modalities. 

The first application to the study of human tumors 
with MRI was by Damadian and colleagues.'°!! These 
investigators initially proposed that innate characteristics 
of tissue assessed by MRI (spin-lattice and spin-spin re- 
laxation times [T1 and T2], could differentiate benign 
and malignant tissues in vitro. The clinical applications 
of these theoretical concepts were further enhanced when 
Lauterbur’? produced images by spatially encoding MRI 
signals. 

Thus, MRI was a clinical application of nuclear mag- 
netic resonance spectroscopy, a method based on prin- 
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ciples derived from quantum mechanics beyond the scope 
of this report.'* In brief, weak radiofrequency signals are 
emitted by protons from water molecules that have been 
“energized” in a strong external electromagnetic field. 
With externally controlled variation of time, sequence, 
and the frequency of applied radiofrequency pulses from 
the magnet, signal imaging can be optimized. As initially 
theorized by Damadian!® in 1971, two lines of evidence 
suggest that proton signals from the water in cancerous 
tissue is distinct from radiofrequency emissions of normal 
tissue. Thereafter, these emitted signals are reconstructed 
into transaxial, sagittal, and coronal images that allow 
accurate in vivo depiction of pathologic processes. 

Recently, numerous authors have reported the useful- 
ness of MRI in evaluating soft tissue tumors of various 
locations.'*-'’ Previous publications described the use- 
fulness of CT in managing soft tissue tumors.!®!? As yet, 
only a few reports compare the two imaging modalities 
in depicting soft tissue tumors.7?7! 

Enneking and associates?” reported that anatomic lo- 
cation, confinement to an anatomic compartment, pres- 
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ence or absence of metastatic disease, and histologic grade 
are the factors that determine success in management of 
sarcomas. Modern surgical techniques, including recon- 
structive surgery, combined with radiotherapy and che- 
motherapy, have led to advances in the treatment of sar- 
comas, but accurate preoperative staging is essential.?*° 

Our current study confirms that MRI offered a more 
precise depiction of soft tissue sarcomas than CT. MRI 
had better soft tissue contrast resolution that provided 
greater sensitivity in tumor detection. Better contrast be- 
tween normal and pathologic tissues facilitated equivalent 
specificity of MRI to CT. In addition, direct coronal and 
sagittal imaging obtained with MRI provided three-di- 
mensional images that allowed superior estimation of 
configuration, extent, and margins of tumors. Three-di- 
mensional imaging enhanced estimation of the anatomy 
with relationship of the tumor to contiguous vascular and 
important nonvascular structures. Clearly, these advan- 
tages offered by MRI enabled better operative planning 
than information obtained with CT alone. 

MRI is performed without exposing the patient to ion- 
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Fics. 4A-C. Undifferentiated spindle cell sarcoma of anterior thigh, groin, 
and anterior abdominal wall. (A) Axial CT of mass in inguinal space has 
artifact distortion of proximal femur obscuring tumor margins and con- 
tiguous vessels. (B) Axial MRI of same level as Figure 4A with mixed 
T1- and T2-weighted images. Arrows confirm tumor invades contiguous 
muscles of proximal thigh and abdominal wall. (C) Composite view of 
venography and coronal MRI. Venogram via right dorsal foot confirms 
medial displacement of superficial femoral vein (arrows). Right. Arrows 
delineate mixed T1- and T2-weighted image of neoplasm to depict venous 
displacement and encasement without use of contrast dyes. 


izing radiation. No intravenous contrast agents are re- 
quired to delineate vascular structures. MRI was consid- 
ered to provide more accurate information about the re- 
lationship of tumors to adjacent neurovascular sructures 
than CT scans obtained with the use of intravenous con- 
trast. Thus, estimation of resectability and operative 
planning was better facilitated with MRI. 

Artifact visualization from metallic vascular clips was 
not problematic on MRI, whereas such aberrations fre- 
quently prevented imaging of certain areas with CT scans. 
Dense bone also gave artifact on CT that never appeared 
on MRI. 

MRI is not operator dependent as are some imaging 
modalities. It also is not dependent on body habitus, 
whereas CT is adversely affected by morbid obesity. CT 
provided superior spatial resolution, allowing better dis- 
tinction between two closely set points. CT provided much 
shorter scanning time. In particular, MRI often required 
multiple imaging sequences for three-dimensional views. 
Specific information about tumor margins and, in limited 
instances, cell type, can be obtained from the different 
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FIGS. 5A-C. Large mesenchyoma of right retroperitoneal space and iliac 
ossa. (A) Transaxial CT with intravenous contrast demonstrates necrotic 
‘umor of right iliac fossa. Mass appears to invade iliac bone (arrows). 
Involvement of iliac vein is indeterminable. (B) Axial MRI delineates 
10ninvolved cortical bone (arrow) and patent right iliac venous system. 
C) Coronal MRI of mesenchyoma depicts uninvolved cortical bone 
arrows) and complete visualization of right iliac vein without contrast. 
he lesion was resected en bloc. 


pin-echo (SE) sequences. T 1-weighted images (TR = 500; 
"E = 30) provide good anatomic detail and allow differ- 
ntiation between tumor and fat margins in nonlipoma- 
ous tumors (Figs. 2A-C). On this sequence, nonlipoma- 
ous sarcomas have a signal intensity < adjacent muscle. 
‘herefore, the tumor is often difficult to visualize within 
r adjacent to normal muscle, as the T1 values of these 
arcomas are similar to normal muscle. However, only 
‘l-weighted images of nonlipomatous tumors are well 
ifferentiated from normal fat. Sarcomas with high fat 
ontent (Figs. 3A—C) may blend with adjacent fat on T1- 
eighted images, but may be differentiated from muscle. 
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T2-weighted images provide excellent tumor-muscle 
differentiation because of the marked differences in T2- 
relaxation values. All sarcomas show greater signal inten- 
sity than normal muscle on T2-weighted images. How- 
ever, because T2 values of the tumor may be equivalent 
to fat, tumor margins may blend with fat on these images. 
Both sequences, therefore, are needed to provide tumor- 
muscle and tumor-fat contrast. With the mixed (spin- 
density) T1- and T2-weighted image (Figs. 4A-C) it is 
common to have both tumor-muscle and tumor-fat con- 
trast on a single imaging sequence. In many case, all three 
sequences were necessary, and different imaging planes 
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were used to fully evaluate the anatomic extent of the 
neoplasm (Figs. 5A-C). Thus, both T1- and T2-weighted 
images of sarcomas are appropriate to obtain optimal i 1n- 
formation from MRI. Ti-weighted images distinguish tu- 
mor-fat margins and best identify relationships to the 
neurovascular bundle. T2-weighted images provide su- 
perior tumor-muscle contrast. 

Cost is a significant factor with any modern imaging 
technique. Although cost is seemingly a disadvantage with 
MRI, it could prove to be cost effective if other studies, 
such as angiography, were obviated. The cost efficiency 
and value of any diagnostic tool is dependent on the extent 
to which it changes treatment strategy, diminishes mor- 
bidity and mortality, and/or improves disease-free and 

overall survival. 

-In summary, MRI is a sophisticated diagnostic imaging 
technique that provides enhanced sensitivity for tumor 
detection and equivalent specificity in differentiation of 
normal from malignant tissues by allowing superior soft 
tissue contrast resolution and multiplanar imaging. 
Therefore, MRI was chosen to be the imaging method of 
choice in the diagnosis and operative planning for soft 
tissue sarcomas. Although CT scanning was judged to be 
effective in the evaluation of this neoplasm, it required 
exposure of the patient to intravenous contrast agents and 
ionizing radiation and was less sensitive and specific 
than MRI. _ 
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cisions when clinically it did not appear surgical resection would have 
to be that extensive. However, in the lower extremities, there were two 
lesions that appeared to involve the femoral artery and vein, but on 
careful surgical exploration were completely resectable. The limb was 
salvageable and the margin was adequate without involvement of the 
neurovascular bundle. 

We are also in the process of trying to find the proper place for magnetic 
resonance imaging (MRI). It gives you some tremendous pictures. How- 
ever, we use the CT scan in our patients with soft tissue sarcomas to 
evaluate their lungs. Do they have pulmonary metastases? We have found 
that.the MRI has not been good for lung details. I would like to ask Dr. 
Bland what his experience has been in this regard? 

Again, I believe the bottom line here is careful clinical examination 
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and the continued evaluation of both of these imaging techniques. I am 
not sure yet which is the best. Certainly from Dr. Bland’s experience, 
the MRI gives you a helpful picture, vat careful clinical as iS 
still of critical importance. 


Dr. HAROLD J. WANEBO (Charlottesville, Virginia): 1 also wish to 
compliment Dr. Bland and co-workers for an excellent presentation of 
a new modality that I believe we are now just learning how to appeals, 
and it probably will take us some time to do that. 

We have all been brought up on the need to evaluate sarcomas not 
only by clinical examination but also by use. of computed tomography 
(CT) scan, ‘chest film, and, of course, arteriography. The authors have 
now demonstrated the use of magnetic resonance imaging (MRI), and 
the unique ability of this technique to provide three-dimensional imaging. 

It is exciting to see those coronal views which one previously had to 
construct mentally after viewing CT scan. fransverse images. It is beautiful 
to see the anatomy displayed as: it 1S. 

The imaging in this sense does seem ‘to be superior to CT and it gives 
explicit anatomic detail. ; 

The authors have also shown that it appears to provide a greater as- 
sessment of tumor boundaries, and, of course, this is withotit adding 
irradiation to the patient. It seems'to have less artifacts from bone density 
and from clips, which occasionally is a problem in following patients 
with CT. They have also shown a numerical and statistical superiority 
over CT in sensitivity ; as well as at least numerically i in its specificity over 
CT scan. 

I have a couple of questions for the authors. Onei is there any correlation 
of MRI findings with tumor grade or tumor virulence? You can discern 
differences in density between fat and normal soft tissue. Can you get 
some idea about tumor grade or is that extending the technique? Secondly, 
does MRI help to assess: resectability? Int your own institution, Dr. William 
Enneking outlined the various definitions of resectability according to 
completeness of resection, and has pointed out. some of the problems of 
achieving adequate resection due. to the presence of. islands of tumor in 
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what appears to be normal tissue. With MRI, can you actually determine 
the patients who might be treated by a wide excision versus those requiring 
more radical resection? Can you determine the actual extent of tumor 
using the MRI, and thus permit adequate yet more conservative resection? 
Lastly, have you used this technique for preoperative radiation manage- 
ment? It would allow you to focus on the field with better definition 
than you can with standard radiation ls 


Dr. D. MARK McCoy (Closing discussion): Dr. Wanebo raised the 
issue of correlation of tumor grade with characteristics seen on MRI 
scanning. 

Currently, we did not have any strong statistically significant correlation 
that would obviate a biopsy or correlate tumor grade with the i images as 
seen on magnetic resonance imaging (MRI). 

Patients treated by a wide excision were often clearly identified before 
operation and that was one of the major advantages with the study. It 
seemed to show clearly which patients could, in fact, be treated by a 
wide local excision as compared to an amputative procedure. 

MRI has also been extremely useful at our institution for preoperative 
radiation planning. 

Dr. Horsley raised the question of experience with lung metastases. 
In other series, this has been dealt with, and it has been found that 
computed tomography (CT) provides superior spacial resolution by en- 
abling better visualization of two closely set points. Also, CT seems to 
be less affected by motion artifact with respiration and, therefore, is con- 
sidered to be superior to MRI for evaluating lung metastasis. 

The advantage of lung imaging with MRI is that the pulmonary nodules 
are nicely distinguished from adjacent vessels. — 

MRI is a sophisticated addition to the diagnostic armamentarium 
available to the surgeon who then must decide what type of operation 
will achieve maximum tumor elimination. Clearly, MRI is a reliable 
méthod to preoperatively ascertain the determinants of resectability of 
soft tissue sarcomas. We believe it provides more information than CT, 
and by doing so, also i incurs less risk to the patient. 
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Pelvic recurrence is an ominous event after curative resection of 
rectal cancer and is rearely amenable to re-resection.by conven- 
tional methods. A method to permit a composite resection of 
these using the abdominal sacral approach has been described 
previously.’ This report updates that experience with resection 
of pelvic recurrence of rectal cancer in 28 patients. Of these, 24 
were done with curative intent, and four were done for palliation 
(mainly for infected or fungating tumor). All patients had exten- 
sive preoperative evaluation by clinical and radiologic tests, and 
most patients had a long free interval period of approximately 
18 months, after their primary resection. Although 47 patients 
had exploratory surgery, only 29 had local disease amenable to 
resection and four had palliative resections. About half the pa- 
tients had had an abdominoperineal resectidn, half had had an 
anterior resection, and oné third had had previous efforts to resect 
the recurrence. All but one patient had been irradiated with 3000- 
11,000 cGy. All but two patients (of the 24 curative efforts) 
required 3 formal abdominosacral resection (through S1-2 in 
12, S2-3 in 9, and S4-5 in 1). Over half the patients also required 
a bladder resection. There were three operative deaths (12%); 
one patient had a cardiac death immediately after operation and 
two were septic deaths at 35 and 60 days. The survivors generally 
had relief of sacral root pain and good motor function; most of 
those previously employed could return to work. The actuarial 
5-year survival rate is 25% and median survival is 36 months. 

Long-term survival over 48 months was recorded in five of 21 
surgical survivors (23.8%). Survival in a historic comparative 
group of 30 patients treated for local recurrence only (mainly by 
radiation) was 15 months median, and at 5 years the survival 
rate was 3% (p < 0.001). In conclusion, selected patients with 
pelvic recurrence of rectal cancer may be retrieved by and re- 
turned to functional life with the composite abdominosacral re- 
section. 


Presented at the 98th Annual Meeting of the Southern Surgical As- 
sociation, Palm Beach, Florida, November 30-December 3, 1986. 

Reprint requests: Harold J. Wanebo, M.D., Division of Surgical On- 
cology, Department of Surgery, Box 181, University of Virginia Medical 
Center, Charlottesville, VA 22908. 

Submitted for publication: December 30, 1986. 


From the Departments of Surgery, Orthopedics, and 
Radiation Therapy, University of Virginia Medical Center, 
Charlottesville, Virginia 


rative resection of rectal cancer and is rarely ame- 

nable to re-resection by conventional meth- 
ods.?™ t! We have previously described a method to permit 
a composite resection of these using the abdominal sacral 
approach.' At that time we reported our initial results 
with resection of pelvic recurrence of rectal cancer after 
curative surgery in 11 patients, all of whom had progressed 
in the face of maximum irradiation and chemotherapy. 
Seven patients had resection with curative intent and four 
patients had palliative resections. Although none of the 


Pre RECURRENCE is an ominous event after cu- 


_ latter patients survived beyond 1 year, we were encouraged 


by promising survival in four of seven patients.in the cu- 
rative resection group, at least when that survival was 
compared with published data regarding survival in pa- 
tients treated by irradiation alone. We have added to this 
initial series and are reporting a total experience with 28 
resections of pelvic recurrence of rectal cancer. This in- 
cludes four previously reported palliative resections and 
24 patients having resection with curative intent, 


Materials and Methods 


Of 61 patients who were referred for consideration of 
resection, 47 had exploratory surgery and 28 had surgical 
resection of pelvic recurrence of rectal cancer. The pro- 
cedure was done for curative intent in 24 patients and for 
palliation in four patients. Twenty-six patients had an 
abdominosacral resection and two patients ‘had an ex- 
tended pelvic exenteration for recurrent rectal cancer. The 


' four patients who had palliative resections have been pre- 
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TABLE 1. Surgical Resection of Pelvic Recurrence of Rectal Cancer 


Pi No. of Patients 
(N = 28)* 
Curative intent 24 
Palliative 4 
Total 28 
Abdominal sacral resection 26 
Extended pelvic exenteration 2 


* 17 men, I | women; average age = 56 years. 


viously described and will not be further itemized except 
for selected discussion.’ Three of the curative resections 
and three palliative resections were performed by the se- 
nior author at Memorial Sloan-Kettering and the re- 
maining resections were done at the University of Virginia. 
Patient characteristics are shown in Tables 1-4. There 
were 15 male and 9 female patients with an average age 
of 56 years (range: 43-74 years) (Table 1). The free interval 
period, or time to recurrence, was 23.5 months. Previous 
surgery included an anterior resection in 11 patients, an 
abdominoperineal resection in 11 patients, one patient 
had extensive fulguration, and one patient did not have 
previous surgery (Table 2). The original Duke’s Stage (As- 
tler Coller) included Duke’s A in one patient, B2 in 10 
patients, B3 in two patients, C in eight patients, and the 
stage was unknown in three patients. Previous irradiation 
factors are listed in Table 4. Nine patients had radiation 
ranging from 3000-4500 cGy and 11 patients received 


between 5000 and 6000 cGy. One patient received 6500- . 


7000 cGy and one patient received doses that totaled ap- 
proximately 11,000 cGy which had been given over 3-4 
years and also included interstitial radiation. The pre- 
operative CEA levels were less than 5 in seven patients, 
above 5 in 11 patients, and greater than 20 in seven pa- 
tients (Table 4). 


Method of Diagnosis and Evaluation 


All patients were evaluated by chest film, skeletal films 
of the pelvis, bone scan, and CT scans of the upper ab- 
domen (with focusing on the liver and pelvis). Pelvic CT 
scans were done in 21 of 24 patients. The method of biopsy 
is shown in Table 5. The single, most helpful technique, 
and one that was best tolerated by the patient, was the 
use of fine needle aspiration cytology as directed by the 
CT scan. It was successful in eight patients. In five patients 
a true-cut cutting needle biopsy was made of the presacral 
tissue. This examination was usually done in the operating 
room because it required some anesthesia. Biopsy per rec- 
tum was done in eight patients and open biopsies were 
done in two patients (for perineal recurrence and one open 
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TABLE 2. Pelvic Recurrence: Resections 





No. of Patients 


Patient characteristics 
Free interval time to recurrence 
Time with recurrence 


23 months median 
8 months median 


Previous surgery 
Anterior resection 1] 
Abdominoperineal resection 11 
Other 
Fulguration/Kraske (Unresected) 2 


Original Duke’s stage (Astler-Coller) 
A 
B2 Í 
B3 
C 
Unknown 


U OO MN O mee 


biopsy laparotomy). In general, arteriography was not 
done. 


Surgical Procedure 
Technique 


The technique has been previously described and a 
shorter version will be presented here.'!* Patients with 
recurrence localized to the posterior pelvis, with no evi- 
dence of disease beyond the pelvis, and those in good 
medical condition are considered candidates for abdom- 
inosacral resection (Fig. 1). This procedure requires a two- 
part approach (an abdominal portion, Figs. 1 and 2, and 
the sacral part, Figs. 3-12). The abdominal exploration 
consists of careful examination to exclude liver metastases, 
serosal seeding, and extrapelvic nodal metastases (para- 
aortic nodal metastases) (Fig. 2). These would preclude a 
curative resection. The bowel is then carefully packed and 
confined to the middle and upper abdomen. Dissection 
is then begun in the lower aortoiliac tree and continued 
along the hypogastric artery and vein to include obturator 
nodes. These node packets are sent for pathologic diag- 
nosis separately from other resected material. A formal 


TABLE 3. Pelvic Recurrence: Resections for Cure (N = 24) 
No. of Patients 


Previous irradiation 
None 
3000 cGy 
4000 cGy 
4500 cGy 
5000 cGy 
5500-6000 cGy 
6500 cGy 
11,000 cGy* 
Unknown 


unas pon pet £m DO ROD e 


* Includes interstitial irradiation. 
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TABLE 4. Pelvic Recurrence of Rectal Cancer 
No. of Patients 


CEA level at time of resection 
<2.5 ng/mL 

2.6-5.0 ng/mL 

5.1-10 ng/mL 

11-20 ng/mL 

21-50 ng/mL 

50-100 ng/mL 
1000-1200 ng/mL 

Not available 
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pelvic lymph node dissection is done if the patient is con- 
sidered resectable. Extensive nodal involvement in the 
lower pelvis is generally an indication for the resection to 
be stopped; in contrast, the finding of easily dissectable, 
although enlarged obturator nodes, does not preclude 
continued dissection. If the ureters or bladder are feund 
to be involved and the posterior pelvic tumor is considered 
resectable, an ileal conduit is formed. If a previous anterior 
resection has been performed, an end sigmoid colostomy 
should be performed, which is facilitated by use of the 
stapler. The divided rectum is then left in the pelvis. 

Pelvic devascularization is accomplished by bisection 
and suture ligation of the hypogastric artery and vein (Fig. 
2). If the internal iliac artery can be ligated beyond the 
first branch, the skin and muscle flaps will heal better. 
However, such ligation is not done if it would compromise 
the resection. Additional branches that lie in the plane of 
the planned resection are bisected and suture ligated. The 
middle sacral artery and veins, if identifiable, are alse bi- 
sected and ligated. If the ureters are to be preserved, they 
are dissectd free from the pelvic floor and fixed anteriorly 
to the lateral pelvic wall just below the external iliac artery 
and vein. This prevents injury during the posterior resec- 
tion. 

The abdomen is closed and the patient repositioned 
prone for the sacral part of the procedure (Fig. 3). A pos- 
terior sacral incision is made with one limb curving 
around the buttock crease (Fig. 3); subcutaneous flaps are 
raised. The sciatic nerve is located by splitting the gluteus 
maximus muscle in the direction of its fibers (between 


TABLE 5. Pelvic Recurrence of Rectal Cancer: 


Method of Tissue Diagnosis 
No. of 
Patients 
Biopsy at laparotomy l 
Biopsy per rectum 8 
Para or presacral biopsies 
Cutting needle “Tru Cut” 5 
Fine needle aspiration cytology (CT Scan Directed) & 
Open biopsy 2 
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Locally Advanced Malignancy: e- 
of the Posterior Pelvis (es 


FIG. 1. This figure shows the anatomic problem of the patient with re- 
current cancer in the posterior pelvis. Fixation of the tumor to the pelvic 
boney and ligamentous structures precludes resection from within the 
abdomen and necessitates a combined abdominosacral approach. 


the ischial tuberosity and the greater trochanter) and is 
encircled by a Penrose drain (Fig. 4). The gluteus maximus 
and gluteus medius muscles are dissected from the sacrum, 
and the sacrotuberous and sacrospinous ligaments are in- 
cised at their respective attachments to the ischial tuber- 
osity and ischial spine. Those muscles surrounding the 
sciatic nerve (pyriformis, obturator internis, and gemelli) 
are identified. By inserting a finger underneath and medial 
to the pyriformis muscle or more caudally inferior and 
medial to the sciatic nerve, the surgeon breaks through 
the investing endopelvic fascia to palpate the pelvic floor 
and assess the level of resection. The surgeon then per- 
forms a laminectomy proximal to the planned level of 
sacral resection to identify the roots to be preserved and 
to ligate the terminal end of the dural sac (Fig. 5). If pos- 
sible, the proximal first sacral roots are identified and an 
effort is made to preserve them by dissecting them free 
from the portion of the sacrum to be resected. Ideally, if 
the first sacral roots are preserved, there will be no loco- 
motion defect. If these are transected, the patient will have 
weakness of plantar flexion. 

After the resection line has been determined on both 
sides of the sacrum, an osteotome or oscillating saw is 
used to cut across the sacrum, again with the surgeon’s 
finger inserted underneath and medial (or above and me- 
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Fic. 2. An exploratory lapa- 
rotomy is done to ascertain 

the extent of disease. If it is r 
confined to the pelvis, the t 
initial effort is directed to- . 
ward dissection and mobili- | 
zation of pelvic structures, J 
including nodes or contig- | 
uous involved viscera. The 

major hypogastric vessels are 

then ligated and bisected to a 
make a path for the resection, » 
which will be done from the 

posterior side. 


dial to the pyriformis) into the pelvis to guide the direction 
of the osteotomy (Fig. 6). Above S3 the line of resection 
is taken through the sacroiliac joint. Removed en bloc are 
the sacrum, the pelvic sidewalls, and tumor along with 
an attached portion of bladder and retained rectum, if 
indicated (Fig. 7). Hemostasis is obtained after the wound 
has been packed for temporary control of bleeding. The 
defect is irrigated and then reconstructed. The insertion 
of the gluteus maximus on the greater trochanter of the 
femur are incised, allowing the gluteus maximus on each 
side to be moved medially and approximated (Fig. 8). 
This step may not be necessary if there is adequate gluteus 
maximus to close in the midline. If one incises the sacral 
origin at the midline of this tendinous portion, this will 
permit reapproximation without the need of relaxing in- 
cisions. Skin flaps are mobilized according to the amount 
of skin involved and sewn together with suction catheters 
in place (Fig. 9). Skin grafting may be needed to cover 
donor sites if rotational flaps are used. 


Extent of Resection 


In the 24 patients having resection for curative intent, 
the level of sacral resection is shown in Table 6. Of the 
22 patients having abdominosacral resections, 12 were 
high S1 or S2 level resections. A pelvic lymph node dis- 
section was performed in all 24 patients. Other organ re- 
sections were done in 17 patients (Table 7). There were 
12 patients in whom an ileal conduit was required. The 
surgical pathologic findings are shown in Table 8. The 
sacrum was invaded in 11 patients (with marrow involve- 
ment in 3), and an additional three patients had pelvic 
sidewall involvement. The bladder was invaded in 14 pa- 
tients. Only one patient had nodal metastases (obturator 
nodes were positive in | patient). The margins were clear 
n 19 patients, close in one patient, and microscopically 
nvolved in four patients (all had marrow invasion). 
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ABDOMINAL APPROACH 


| EXPLORATION 
2 DISSECTION of NODES and TUMOR 
3 URINARY and FECAL DIVERSION 
as INDICATED 
4 BISECTION of HYPOGASTRIC 
ARTERY and VEIN 
5 MARKING of SACRAL RESECTION LINE 


Complications and Deaths 


The median operative blood loss was 6500 mL. and 
median time was 18.5 hours (Table 9). Also listed in Table 
9 is length and cost of hospitalization. Operative compli- 
cations are shown in Table 10. There were three operative 
deaths; one was an apparent acute myocardial infarction 
developing in a 75-year-old male during the second stage 
procedure, which had been accompanied by brisk bleeding 


Abdominal Sacral Resection 


Incision for sacrectomy 





No 
ES 


FIG. 3. The patient is repositioned prone after the abdominal part of the 
procedure is completed, and the posterior resection is done beginning 
with the above incision and development of flaps. 
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Abdominal Sacral Resection 


Exposure of sciatic nerve pam CA 


J 
6 






— 


4 


Fic. 6. “Breaking Through.” Here the surgeon inserts his finger under- 
neath the pyriformis muscle and breaks through the endopelvic fascia 
and muscle to reach the underside (anterior surface) of the sacrum. The 
digital finger can direct the level of the osteotomy and allow for an ad- 
equate margin above the tumor. 





Fi. 4. The sciatic nerve is identified and exposed. Usually it is encircled 
by a Penrose drain for ease of identification during the procedure. 


but then was controlled. At the end of the procedure the 
A b domi nal Sacra | Resec tion patient was given a platelet transfusion to minimize pelvic 
oozing. Total blood loss at this time had been six units. 
Almost immediately, a dry field became bloody and the 


inectomy - f root PRS . 
Laminectomy - exposure of nerve roots patient began to bleed from all sites, giving a picture of 


—Bisection of sacral ligaments 





Fic. 5. A laminectomy is performed usually between L5-S1 to identify Fic. 7. After removal of the sacrum and its attached tumor and adherent 
and expose the sacral roots. An effort is made to at least preserve S1 in viscera (if indicated), a large defect remains. Hemostasis is obtained and 
all patients unless it is involved by tumor. The sacrotuberous and sac- the area examined for any residual tumor or devitalized tissue (which is 


rospinous ligaments are incised. removed). Notice the intact lumbosacral components of the sciatic nerve. 
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FIG. 8. After resection of the 
sacrum and its attached tu- 
mor, the gluteus maximus is 
detached from its insertion, 
mobilized, and sutured to its 
mate on the midline, forming 
a new pelvic floor. If the fas- 
cial origin of gluteus maxi- 
mus has been preserved the 
relaxing incisions will not be 
necessary. 


an acute disseminated intravascular coagulation (DIC) 
disorder. He was given additional blood but rapidly de- 
veloped a cardiac arrest and was not retrievable despite 
all measures taken. There were two additional deaths, one 
from sepsis at 35 days, and the other from renal failure 
and sepsis at 52 days. 

In addition to cardiovascular problems, wound com- 
plications comprised the majority of problems. A variety 
of complications developed from failures of wound heal- 
ing, flap necrosis fistulae, etc. Serious septic complications 
in five patients occurred related to wound breakdown and 


FIG. 9. The final step is re- 
construction of the skin cov- 
ering using thick subcuta- 
neous rotational flaps. 
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fistula formation. Frequently, several complications would 
occur in the same patient often showing the same pattern, 
i.e., wound breakdown, fistula formation, sepsis, etc. The 
overall list of patient complications is given in Table 10. 


Survival 


The survival of the four patients having palliative re- 
sections ranged from 2-12 months (2, 4, 8, and 12 months, 
respectively) with all patients dying of disease (Table 11, 
Figs. 9-11), These patients had extensive disease and had 
palliative resection because of local tumor problems (pri- 
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TABLE 6. Pelvic Recurrence: Extent of Resection, Curative Intent 


No. of Patients 





Abdominal sacral resection 22 
Extended exenteration 2 


Level of sacral resection 
High S1 of S1-2 12 
Mid 82 or S3 9 
Low S4~5 i 
Pelvic vessels-sidewall 2 


Pelvic lymph node dissection 24 


marily infected pelvic tumors). The median actuarial sur- 
vival rate in the 24 patients resected with curative intent 
(21 patients survived the surgery) was 25%. There were 
five patients who survived for 48 months and two patients 
had long-term survival: 82 months and 117 months. The 
overall patient data are given in Table 12. The survival 
curves (disease-free and total overall survival) are shown 
in Figures 10-12.7'? For comparison, a second group is 
given that consists of patients with pelvic recurrence, who 
did not have distant disease, and who were primarily 
treated by radiation and/or chemotherapy (Table 13). The 
median survival in this group of 30 patients was 15 months 
with three patients surviving to or beyond 40 months (41, 
44, and 84 months). The 5-year survival rate was 3% (1 
of 30). Comparison of the resected group demonstrated 
median survival with 36 months and 5-year actuarial re- 
sults of 25%, which is better than the historic control 
group, p < 0.001.*'* The time with recurrence before 
pelvic resection was 7 months median and 10 months 
mean in the patients who had resection with curative in- 
tent. 


Quality of Life 


Questionnaires were mailed out to 21 patients or their 
families to detail the effect of pelvic resection on their 
subsequent quality of life. Of 10 patients who responded 
at the time of report, nine believed their quality of life 
was improved after the procedure, and all but one believed 
their cancer pain was taken away or reduced; nine of ten 
patients stated that they would do it again. Of eight work- 


TABLE 7. Pelvic Recurrence: Extent of Resection, Curative Intent 


No. of Patients 





Other organ resections* ] 
Rectum 
Bladder and prostate 
Bladder and TAH-vagina 
TAH-vagina 


rot ft on Pe 


Extended exenteration 
bladder, rectum, perineum, soft tissue 2 


* 12 required ileal conduit. 
TAH = total abdominal hysterectomy. 
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TABLE 8. Surgical Pathologic Findings (N = 24) 





No. of 
Patients 
Organ invasion 
Sacrum 
Periosteum 
Marrow 
Plus sidewall 
Bladder/Ureters 
With prostate 
With uterus/vagina 
Pelvic lymph nodes* 
(lateral hypogastric and obturator nodes) 
| obturator node positive of 24 dissections 


Somat 
ted Sd a tar Go 0 


Surgical margins (histologic) 
Clear E 19 
Close (2 mm) l 
* Involvedt 4 


* Lateral nodes only; central nodes often site of residual tumor, not 
distinguished pathologically. 
+ Sacral marrow involved. 


ing patients, all returned to their original occupation. A 
more comprehensive sampling would be needed to prop- 
erly assess this question. 


Recurrence after Pelvic Resection 


Recurrence developed again in 13 patients at a median 
of 17 months after curative resection (Table 14). Local 
recurrence occurred in seven patients, including recur- 
rence within the flap (2 patients) or local regional recur- 
rence in residual pelvic soft tissue. These local recurrences 
were re-excised in three patients. Two patients had boney 
metastases to pelvic bones (treated by chemotherapy). In- 
tra-abdominal metastases occurred in five patients. Two 
patients had ureteral obstruction at the entrance into the 
conduit from retroperitoneal metastases. Two patients re- 
spectively had metastases to the liver or serous surfaces. 


Discussion 


Our current report suggests that there is a group of pa- 
tients who may benefit from resection of pelvic recurrence 
after curative resection of rectal cancer. In general, these 


TABLE 9. Abdominal Sacral Resection for Pelvic Recurrence: 
Operative, Hospitalization Details 


Operative blood loss 
Estimated blood loss: 6000 cc median 
Replaced 6500 cc median (1000-48,000 cc) 


Operative time 
18.5 hours median 
14.0 hours mean 


Duration of hospitalization 
Median 60 days (20-90 days) 
Median cost $40,000.00 ($29,000.00-— 145,000.00) 
DRG allowable payment $10,720.00 
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TABLE 10. Complications After Resection of Pelvic 
Recurrence of Rectal Cancer 


No. of Patients 
Cardiovascular. . 
Myocardial ischemia-arrhythmia 
Hypotension 
Pneumonia 


AN ON EG 


Postoperative hemorrhage 
Fistula _ 
Small bowel 


Bladder 
Ureteral 


wee y fð 


Wound complications 
Flap separation 
Wound infection 

, Flap necrosis 


— a 


Small bowel obstruction 


wo & 


Renal failure 


Infection 
Urinary tract 
Sepsis 


Deaths: 3 of 28 (10.7%) 
Myocardial infarction ©] 
Sepsis (35 days) l 
Renal failure (52 days) l 


a tn 


are patients with a relatively long free interval period, 
ideally who had either Astler Coller B2 or B3 cancers, or 
very limited Duke's C cancers and in whom the initial 
cancer was cleanly resected. Although all patients had 
lymph node dissection, surprisingly only one patient had 
nodal metastases demonstrated at pelvic node dissection 
in conjunction with the pelvic resection. There is a high 
frequency of bladder involvement that is largely anatomic 
but.in some patients might have been preventable if at 
the initial surgery the ureters had been repositioned along 
the pelvic sidewall rather than allowed to drop into the 
pelvis. Although in nonradiated patients the bladder may 
be partially resected and reconstructed relatively easily, 
in these heavily radiated patients, attempts at this have 
been thwarted by fistulae and bladder breakdown and have 
not been easily accomplished. In general, the patients who 


TABLE 11. Survival After Surgical Resection of Pelvic 
Recurrence of Rectal Cancer 


Resections in 28 patients: 24 with curative intent, 4 for palliation 


Deaths: 1 acute death:. myocardial infarction, 2 delayed deaths: 
35 days and 52 days from renal failure, sepsis 


Death rate: 3 patierits, 10.7% 


Long-term survival: 5 of 21 (23.8%), 5-year 2 (82 mo DOD, 117 
mo NED), 4-yedr 3 (43 mo NED, 48 mo and 52 mo LWD) 
| 
DOD = dead of disease. 
NED = no evidence of disease. 
LWD = living with disease. 
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Resection of Pelvic Recurrence of Rectal Cancer 


10 Diseose Free Survival 
2! Surgical Suvivors 
: (3 Mate 
08 8 Female 


Median DFS = I7 mos 


Probability of Disease- Free Survival 





O i0 20 30 40 50 60 70 80 90 100 ilO 120 
. Months 


Fic. 10. The disease-free survival in the 21 patients surviving the surgical 
resection of pelvic recurrence is shown. The median disease-free survival 
is 17 months, and the 5-year disease-free survival rate is about 18%. 


have had a straight-forward bladder resection with ileal 
conduit have fared much better than ill-advised efforts to 
reconstruct the bladder in the face of the previous surgery 
and radiation. In this series; a large number (12) had high 
sacral resections. Ideally; if the lesions could be resected 
by limiting the sacral removal to the S3 level, this would 
permit better bladder control in those patients in whom 
the bladder can be retained, and also would be a less for- 
midable procedure. Much of this relates to the state of 
disease in the patients being treated. Unfortunately, there 
is a high recurrence rate after pelvic resection. Recurrence 
developed i in 13 patients, which in general had an unre- 
lenting course. There were exceptions; in two patients bo- 
ney metastases involving the major pelvic bones were re- 
sected and treated with intra-arterial chemotherapy with 
á moderate short-term tumor control. The high propensity 


Resection of Pelvic Recurrence of Rectal Cancer 


21 Surgical Survivors 
Median Time to Recurrence —-17 mos 


oO 
p 


Probability of Recurrence 


O 
bo 





O 
= 


0 10 20 30 40 50 60 70 80 90 
Months 


lOO IIO 120 


Fic. 11. The rate of pelvic recurrence is shown above in the 21 surgical 
survivers of pelvic resections. The median time to recurrence was 17 
months, which occurred in 13 patients. 
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Patient 


19 
20 
21 


22 
23 
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TABLE 12. Resection of Pelvic Recurrence of Rectal Cancer: Summary of Patients Resected with Curative Intent 


Age/Sex* 
67/F 
57/M 


46/F 
13/F 
61/F 


62/M 
57/M 


71/M 
48/F 


49/F 


52/M 
58/M 


43/M 


41/M 


43/M 
48/M 
57/M 
57/F 
75/M 
67/F 
70/M 


69/F 
70/M 


Initial Treatment 
Duke’s Stage 


APR: Duke’s AC-B2t 
FI = 48 mo; TWR = 12 mo 


APR: Duke’s N/A 
FI = 24 mo; TWR = 3 mo 


None: Duke’s B2 advanced 
prim | 

APR: Duke’s C - 

FI = 24 mo; TWR = 2 mo 

APR: Duke’s C2 

FI = 24 mo; TWR = 8 mo 


APR: Duke’s B2 
FI = 39 mo; TWR = 12 mo 


APR: Duke’s B2 i 
FI = 7 mo; TWR = 27 mo 


AR: Duke’s C 

FI = 23 mo; TWR = 22.5 mo 
AR: Duke’s B 

FI = 12 mo; TWR = 23 mo 


APR, TAH: Duke’s B3 
Fi = 12 mo; TWR =7 mo 


AR; Duke’s C2 

FI = 1 mo; TWR = 5 mo 

Sigmoid: Duke’s B2 AR: 
Duke’s B2 

FI = 23 mo; TWR = 5 nio 

RS resect: Duke’s B3 

FI = 7 mo; TWR = 3 mo 


AR: Duke’s C . 
FI = 84 mo; TWR = 2 mo 


APR: Duke’s C 
FT = 23 mo; TWR = 14 mo 


Multiple fulguration 

APR: Duke’s FI = 20 mo; 
TWR = 2 mo 

ÁPR: Duke’s BI 

FI +13 mo; TWR = 35 mo 

Kraske-local exc. 

AR: Duke’s B 

“Second look” 

FI = 6 mó; TWR = 4 mo 

APR: Duke’s 

FI +14 mo; TWR+10 mo 


AR: Duke’s B2 

APR: unsuccessful 
FI = 12 mo; TWR = 10 mo 
AR: Duke’s C 

FI = 28 mo; TWR = § mo 


AR: Duke’s C . 
FI = 32 mo; TWR = 5 mo 
AR: Duke’s A 

FI = 37 mo; TWR = 2 mo 


Date 


3/64 


4/77 
11/76 


3/71 
12/77 


2/81 
12/78 


1/81 


5/82 


11/78 
10/80 


7/82 
1973 


6/81 


71-83 
8/83 
4/83 
7/81 

9-11/82 
4/84 
10/84 
4/85 


6/81 
10/83 
5/85 
10/82 


11/82 
12/82 


Radiation 
6000 cGy 
3000 cGy 


3000 cGy 
4000 cGy 
5000 cGy 
5000 cGy 
5000 cGy 
4-5000 cGy 
5613 cGy 
4000 cGy 
2000 cGy 
(ISR) . 


3000 cGy 
4000 cGy 


4500 cGy 
5000 cGy 


5000 cGy 
5500 cGy 


5500 cGy 
5500 cGy 
6500 cGy 


4600 cGy 


yes; dose 
N/A 


4600 cGy 


6000 cGy 


4500 cGy 
5000 cGy 


Extent of Pelvic Resection- 
Sacrum and Soft Tissue 
and PLND 


§2-5, CX}, massive tumor 
over buttock, margin 

. Clear ©. > 

$3-5;, CX, périneum, 
PLND, sacral margin 
and re-resected 

S2-5, cx, rectum, 
perineum, PLND 

$2-—5, CX, post-lat pelvis, 
TAH-vagina, PLND 

S1-2 and S5, CX, pelvic 
sidewalls, TAH, BSO, 
PLND 

S2-5, CX, prostate, 
bladder, PLND, ileal 
conduit 

$1~5, CX, bladder, 
prostate, PLND, ileal 

conduit 

S2-5, CX, rectum, bladder, 
PLND, ileal conduit - 

S1-5, CX, bladder, vagina, 
-PLND, S1, margin 


S1-2 and S5, CX, bladder, 
PLND, vagina, small 
bowel, ileal conduit 

S1~5, CX, rectum, prostate, 
bladder, PLND 

S1-5, CX, rectum, bladder, 
PLND, ileal conduit 


Resection of large pelvic 
mass including rectum, 
bladder, PLND, soft 
tissue 

Resection of rectum, 
bladder, left kidney, 
prostate, PLND, soft 
tissue F 

S1-2 and S5, CX, bladder, 
prostate, PLND margin 

_ clear 

S1-5, CX; bladder, PLND, 

sidewalls 


S1-2 and S5, CX, PLND 

S1 and ileum, margin clear 

Si-2 and $5, CX, rectum, 
PLND | | j 


S1-2 and S5, CX, bladder, 
right ureter, prostate, 
PLNID 0 O 

S1-2 and $5, CX, bladder, 
cecum, PLND, ileal 
conduit 

S1-2 and S5, CX, bladder, 
prostate, PLND right 
‘ileum, margin clear 

53-5, CX, TAH, BSO, post 
vaginal wall 

§2-5, CX, rectum, PLND 


2/80 


7/84 
4/85 
7/85 
7/85 
7/83 
8/85 
11/85 


1786 
3/86 
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TABLE 12. (Continued) 
Extent of Pelvic Resection- 
Initial Treatment Sacrum and Soft Tissue 
Patient Age/Sex* Duke’s Stage Date Radiation and PLND Date 
24 74/M Fulguration X2 1984 None S4-—5, CX, rectum, PLND 7/86 
persistent Dis; 24 mo i 
Foliow-up 
Patient Development of Recurrence Survival Comment; CEA = Preop/Postop 
1 Flap recurrence: resected: 17 m DOD? 9/82: 82 m CEA N/A 
Local pelvic recurrence: resected: p 
44 m 
NED: 61 m: recurrence in hip: 
64m . 
2 Local pelvic metastases; 11 m DOD: 7/77: 13 m CEA N/A: sacral margin at S3 positive, 
required re-resection 
3 None: 117 m NED: 10/86: 117 m CEA N/A 
4 None: 2 m Died (CVA, renal CEA N/A 
failure: 50 days 
5 Ureteral obstruction: 6 m: re- Died NED 5/77 l CEA 7.3: N/A 
resected (pulmonary embolus) 
6m 
6 Retroperitoneal metastases, ureteral DOD: 1/82: 18 m CEA 13.6/3.2 ng/mL 
obstruction: 18 m 
7 Local regional intra-abdominal DOD: 12/81: 13 m CEA 1083 ng/mL: N/A 
metastases: 12 m l 
8 None Postop death: ARDS, CEA 1134 ng/mL: N/A 
sepsis, bowel 
obstruction: 356 days 
9 Local regional bone metastases: DOD: 1/83: 13 m' CEA 53 n/mL: bone scan entire sacrum 
12 m positive: proximal margin: S1 positive 
marked delay healing 
10 None Postop death: sepsis, CEA N/A: total failure to heal: multiple 
multiple fistulae: 52 fistulae 
days 
11 Metastases to left ischium 2/85: IA LWD: 48 m CEA 1.9 ng/mL/1.3 ng/mL 
Chemotherapy and resection 
12 Negative laparotomy for increased DOD: 9/86: 51 m CEA 4.0 ng/mL/1.7 ng/mL 
CEA 20 ng/mL 1/85; recurrent 
posterior flap resected 4/85: 
34 m ; 
13 None NED: 11/86: 48 m CEA 1.9 ng/mL/1.4 ng/mL 
14 Intra-abdominal metastases: 24 m DOD: 2/83: 36 m CEA 20 ng/mL/19 ng/mL 
15 Abdominal mass, smal! bowel DOD: 2/86: 20 m CEA 8.9/8.0: bone scan-positive sacrum 
metastases 6/86 with bowel (margins clear) l 
obstruction: 11 m 
16 None NED: 11/86: 20 m CEA 1.5 ng/mL/1.9 ng/mL obturator 
lymph node positive 
17 Bone metastases LWD: 11/86: 16 m CEA 11.6/4.8 ng/mL: pre-op bone scan: 
l positive sacrum: skip metastases of 
ileum, $1: joint positive 
18 None NED: 11/86: 16 m CEA 25.8 ng/mL/1.5 ng/mL 
19 None Post-op death: CEA 3.3 ng/mL N/A 
myocardial infarction 
20 None NED: 11/86: 15 m CEA 43 ng/mL: N/A 
21 Right ischium 6/86: 8 m LWD: 11/86: 12 m CEA 52.5 ng/mL/16 ng/mL: positive 
ileum resected and implanted with 
: interstitial radiation 
22 Metastases to liver 9/86: 8 m LWD: 11/86: 10 m CEA 1.5/L2.0 ng/mL 
23 None NED: [1/86: 7 m CEA 4.1/L2.5 ng/mL 
24 None NED: 11/86: 4 m CEA 49 ng/mL: N/A 





FI = free interval; median 25 months, mean 32 months. 
ISR = interstitial irradiation. 

LWD = living with disease. 

N/A = not available. 

NED = no evidence of disease. 

PLND = pelvic lymph node dissection. 

RS = rectal sigmoid resection. 

TAH = total abdominal hysterectomy. 

TWR = time with recurrence. 


* Mean age 56 years (range: 43-74); 9 women, 15 men. 
+ Duke’s stage (Astler-Coller). 

t Sacral (1-5) coccyx. 

APR = abdominoperineal resection. 

AR = anterior resection. 

ARDS = acute respiratory disease syndrome. 

BSO = bilateral salpingo-ophorectomy. 

CEA = carcinoembryonic antigen. 

CX = cervix. 

DOD = dead of disease. 
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Resection of Pelvic Recurrence of Rectal Cancer 


mae Survival Median Syr. 
Ao O 21 — Resected - 36 mo ~ 20% 
5 OS 9 © 30- Non~Resected-l5mo- 3% 
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D OS p-<.001 
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Months 


Fic. 12. The above is a comparison of the survival rates of the 21 patients 
who had resection for pelvic recurrence and an additional 30 patients 
constituting a historic control who had recurrence limited to the pelvis 
but who did not have resection. Details on the second group are listed 
in Table 13. All patients either had received radiation before the recur- 
rence or have been treated by radiation and/or chemotherapy subsequent 
to recurrence. 


for bone metastases (5 of 13 with recurrence) is much 
higher than usually expected in patients with advanced 
colorectal cancer. The other problem of retroperitoneal 
metastases with ureteral obstruction occurred in two pa- 
tients and is a matter of consideration now in any patient 
in whom there appears to be problems with the function- 
ing of the ileal conduit. In the two patients in whom ure- 
teral obstruction did occur, the presentation of a mal- 
functioning ileal conduit was the first step, and it was 
unrecognized and not easily documented even by CT scan. 
Although many of the recurrences might have been 
preventable with early adequate surgery and adequate pre- 
or postoperative radiation, the fact remains that essentially 
all patients underwent radiation and some of them with 
very high doses. The failure of this radiation to control 
bulk disease is obvious. The optimum time would be 
where there is only microscopic disease. Although it would 
be ideal if, with this type of resection, added radiation 
could be given, this was not possible in any of these pa- 
tients because of their previous radiation history. In one 
patient, interstitial implantation was done that allowed 
some local control of a metastasis to the ischium. At this 
time, although there is not convincing data for the use of 
adjuvant chemotherapy, we have adopted a tentative pro- 
_ gram of treating patients with continuous 5-FU infusion 
based on the recent data from Lokich, suggesting benefit 
in patients with advanced disease.” The weakness of our 
procedure is due to the lack of an added adequate adjuvant 
program to prevent recurrence of disease. 
To put things in perspective there are other series of 
patients who had resection for recurrent rectal cancer." 
The extent of disease in these series varied, and in some 
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TABLE 13. Survival After Palliative Treatment of Local 
Recurrence from Rectal Cancer 


Survival After 
Diagnosis of 
Original Original Recurrence 
Patient Sex/Age Dukes’ Stage Surgery (mo)* 
1 M/52 A APR 35 
2 M/67 B APR . 15 
3 F/75 B AR 8 
4 F/71 B APR 7 
5 M/54 B APR 20 
6 M/79 B AR 9 
7 F/58 B APR 4 
8 F/76 B AR 20 
9 F/56 B APR 56 
10 M/46 BI APR 14 
11 F/75 B2 APR 6 
12 F/58 B2 APR 40 
13 F/56 B2 APR 17 
14 F/80 B2 APR 40 
15 M/54 B2 APR . 20 
16 F/61 C AR 13 
17 F/76 C APR 42 
18 M/33 C APR 1 
19 M/61 Cl APR 16 
20 F/51 Cl AR 31 
21 M/69 Cl APR 26 
22 F/76 C2 APR 20 
23 F/62 C2 AR 15 
24 F/33 C2 APR I] 
25 F/59 C2 APR 10 
26 M/67 C2 APR 10 
27 M/34 C2 APR | 16 
28 M/33 C2 APR I 
29 M/64 C2 APR 8 
30 M/54 C2 APR 84 


* Majority were diagnosed clinically or radiologically; approximately 
one third had histologic confirmation. All were treated by radiation ther- 
apy/chemotherapy. 

APR = abdominoperineal resection. 

AR = anterior resection. 


cases the authors were discussing anastomotic recurrence 
that is resectable by conventional techniques rather than 
pelvic recurrence that in general cannot be adequately 
resected by conventional techniques. 

Although patterns of recurrence of rectal cancer vary 
with the site of primary tumor as well as the stage of disease 
and method of resection, rectal cancer commonly recurs 
in the pelvis. Based on the second-look data of Gunderson 
and Sosin, 50% of rectal cancer recurred locally alone and 
in association with distant metastases in 42% of patients.” 
The stage is important in determining pattern of recur- 
rence. In one study of patients who had curative resection 
of rectal cancer, 0% (A), 14% (B1), 29.7% (B2), 22% (C1), 
and 29% (C2) das os pelvic recurrence without distant 
metastases at 5 years. !! 

Reports of surgical re-resection of local recurrence of 
rectal cancer are limited. Vassilopoulos et al. itemized 
results of treatment of anastomotic recurrence in 30 pa- 
tients treated at Roswell Park Memorial Institute.'® Of 
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these 30 patients, six had recurrence after a right hemi- 
colectomy (4 patients) or left hemicolectomy (2 patients), 
and 13 patients had recurrence after a previous sigmoid 
resection. An anterior resection had been done in 11 pa- 
tients. All had exploratory surgery, and an anastomotic 
recurrence only was present in 18 patients (of whom 2 
had extensive metastases). All of these were resected. In 
nine additional patients, surrounding organs or structures 
were involved, necessitating en bloc resection of involved 
parts. Three patients had extensive tumor in the pelvis 
and only a portion could be resected. Survival was dictated 
by completeness of resection. Of 15 patients surviving 
complete resection, the median survival was 59 months 
and the 5-year rate was 49% (3 patients survived 72-96 
months). Of 10 patients with minimal residual tumor 
(those believed to have residual microsopic tumor after 
resection of bulky tumors or tumors attached to pelvic 
side walls), the median survival was 17 months and the 
5-year rate was 12% {1 patient survived 77 months). 
Among five patients with gross residual disease, median 
survival was 8 months with two patients surviving 25 and 
27 months. This report emphasizes clearly the need to 
obtain adequate resection, although it suggests that pa- 
tients with resected disease, but who have microscopic 
residual, also have an opportunity for long-term survival. 
Resections that leave gross residual cancer is probably of 
no benefit. The role of adjuvant therapy, especially irra- 
diation, was not detailed in this report. In most series, 
radiation is an excellent and necessary adjuvant to resec- 
tion. 

Other reviews of patients resected of clinically detected 
cancer include that of Bacon and Berkley (1959) who re- 
ported 93 patients operated on for recurrence either in 
the pelvis, abdomen, or at the suture line, and who per- 
formed resection on 41% of these patients and obtained 
a 15% survival rate.'° In the report by Welch and Don- 
aldson, 23 patients were operated on and had resection 
of localized recurrence. The average survival was 33 
months and 30% survived over 5 years. 

The importance of adequate monitoring of patients af- 
ter previous rectal surgery cannot be overestimated.!*!° 
Although CEA elevations may be useful if they occur, in 
over half the patients with pelvic recurrence the CEA may 
be normal” (as was the case in this series). Careful interval 
history and physical examination are important as are 
endoscopy and judicious use of CT scan. The method of 
resection of the primary cancer has bearing, not only on 
site of recurrence, but on subsequent treatment of the 
recurrence as well. If anterior resection was performed, 
anastomotic recurrence may develop at the suture line. 
This can subsequently be treated with an abdominoper- 
ineal resection in association with radiation. However, if 
an abdominoperineal resection was performed initially, 
the chance of resection of recurrence depends greatly on 
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TABLE 14. Sites of Failure After Pelvic Resection 
for Recurrent Rectal Cancer 


No. of Patients 


(N = 13) 
Local 
Flap recurrence 2 
Bone metastases (pelvic bones) 5 
Local regional recurrence 3 


Intra-abdominal 
Retroperitoneal metastases 
(with ureteral conduit obstruction) 
Small bowel metastases 
Serous surfaces 
Liver metastases 


Pew pret pe 


the site of recurrence. Anterior recurrence involving the 
prostate and bladder or female reproductive organs may 
be resected by pelvic exenteration. Posterior recurrence 
and perineal recurrence are more difficult to resect because 
they involve the ligamentous and boney structures of the 
pelvis. In general, they can only be resected by means of 
an adominal sacral resection. Low lying cancers involving 
the pelvic floor may be resected from anterior approach 
by judicious use of an osteotome. 

In the treatment of locally recurrent colorectal cancer, 
the approach is multidisciplinary and based on previous 
radiation therapy and surgical resection. If there has been 
no previous radiation, doses of 3000-5000 cGy may be 
given before operation to improve the chance of obtaining 
clear surgical margins. If surgery is not possible, radiation 
therapy can provide good palliation of symptoms. Patients 
selected for surgery warrant a detailed evaluation to ex- 
clude distant metastases, in particular, bone metastases 
within the pelvis. Metastases within the body of the sacrum 
or adjacent bones would preclude surgery. Exploratory 
laparotomy should be meticulous to exclude liver or se- 
rosal metastases or extrapelvic nodal metastases. Pelvic 
node dissection is useful in determining the extent of dis- 
ease. (Grossly positive obturator nodes would also pre- 
clude continuing with the planned resection.) In general, 
patients with pelvic recurrence that approaches the pro- 
montory of the sacrum are not good candidates because 
there may be difficulty in obtaining a clear margin (and 
the sacral resection at this level is a more formidable pro- 
cedure). Lastly, if there is bladder involvement it 1s wiser 
to proceed with a planned total cystectomy than to at- 
tempt a partial cystectomy (because of severe healing 
problems with radiation and poor perfusion in these pa- 
tients). The operative approach may need to be staged if 
the abdominal portion becomes too lengthy. It may be 
better tolerated by the patient to perform the sacral re- 
section portion at a later date to allow better stabilization 
of the patient. Finally, an aggressive postoperative reha- 
bilitation program is very important. A major effort must 
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be made to return these patients to a fully functional life. 
In most cases, active, working people should be able to 
return to their previous occupation. 
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Dr. COLIN G. THOMAS, JR. (Chapel Hill, North Carolina): This is a 
very careful study of the management of recurrent rectal carcinoma by 
radical pelvic surgery. The authors are to be commended on the clarity 
of their presentation as well as the excellence of the manuscript that I 
have had an opportunity to review. 

Dr. Wanebo and colleagues have demonstrated that in highly selected 
patients with recurrent rectal cancer, it is possible to carry out a curative 
resection, although there is significant morbidity and a mortality rate 
of 12%. 

The details of each patient’s course are recorded nicely in the manu- 
script, and I recommend it to you for any one contemplating such an 
approach. 

One might question whether such an operation can be justified with 
a recurrence rate of 62% and with only five of 24 long-term survivors, 
one of whom had radical resection as the initial operation rather than 
after recurrent disease. 

I would remind you, however, of the recurrence rate for rectal cancer 
of approximately 50% after an anterior resection or an abdominoperineal 
resection, although with considerably less morbidity and mortality. 

It is obvious, as Dr. Wanebo has mentioned, the patient selection is 
critical in recommending such an operation, and as the authors have 
implied, it is not to be carried out as a means of palliation. 

I call attention to another characteristic of malignant tumors that may 
be useful in evaluating the biologic aggressiveness of a particular tumor, 
and ultimately in patient selection, i.e., the DNA content and differen- 
tiating between diploid and aneuploid tumors. Several studies using flow 
cytometry of paraffin-imbedded sections have demonstrated the survival 
time of patients with aneuploid tumors to be considerably shorter than 
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patients with diploid colorectal cancer. DNA content appears to be a 
more accurate method of evaluating aggressiveness than histopathologic 
characteristics or stage of the disease. | 

Tumoploidy may be the critical factor among clinical and pathologic 
findings, thus aneuploidy is the most important, independent prognostic 
variable in predicting recurrent disease as well as death in recurrent rectal 
carcinoma. 

My questions to the authors are: have they used such an evaluation 
in trying to determine the operability or the recurrence rate in their 
patients? Would they give us some perspective of their patient population, 
how many patients have they evaluated and then offered this operation, 
and how many patients have been operated on and then the operation 
aborted because of the operative findings? Finally, would they comment 
on the length of hospital stay and the quality of life of the survivors? 


Dr. WILLIAM D. JOHNSTON (Nashville, Tennessee): Dr. Wanebo 
wanted Dr. Eugene Bricker to come and discuss this paper, and I am as 
sorry as you are that he is not here today. I rise in his absence to speak 
to you regarding this experience of Dr. Wanebo’s. It has been very helpful 
to me to read his paper as indicated by Dr. Thomas. 

I have three impressions: (1) rarely do this operation for palliation; 
(2) be extremely selective; and (3) accept that there is a significant learning 
curve as with any new radical procedure for cancer. 

All three of these points are dealt with in his manuscript. Number 
one, he points out that all four of his patients who ended up being deemed 
as a palliative procedure, died within | year. 

Number two regards selectivity. The preoperative assessment that is 
carried out and the intraoperative assessment that is carried out are in- 
tricate, and are related in his manuscript. I would further emphasize that 
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when you are doing the pelvic procedure before turning the patient over, 
you can do almost the entire pelvic sidewall dissections before committing 
yourself by transecting the ureters and the internal iliac. vessels. I highly 
recommend this with any pelvic exenteration. Most often you « can be 
assured of a curative resection before you are committed. 

Number three regards the learning curve. All of us who have had 
experience or read about pelvic exenterative surgery find that the mortality 
decreases with experience. Dr. Bricker’s and others’ experience at the 
Ellis Fischel State Cancer Hospital over the years with pelvic exenteration 
showed a decreasing operative mortality rate from 20% over the first 
decade to 13% in the second decade, and 9% over the third decade at 
that hospital, and most of those were done by residents. 

We have a lot to learn from reading the manuscript. I highly recom- 
mend it to all of you.. 


Dr. HIRAM C. POLK, JR. (Louisville, Kentucky): I believe that Dr. 
Wanebo and his multidisciplinary team should be congratulated for being 
willing to try to. help patients whose alternatives for care are terrible. 
While I believe that he has properly and very honestly assessed his mor- 
tality and morbidity both in his paper and his presentation, you have to 
take that in the context of patients who almost have no other alternatives. 

I would like to make some comments in view of our past interest in 
this and highlight a few things that he may not have had an opportunity 
to do. 

I believe Dr. Johnston has made a proper point that this operation 
with a 10 or 11% mortality rate probably should not be done for palliation, 
and determining resectability is an important part of that. On the other 
hand, you have to realize that nearly one fifth of all his patients operated 
on potentially for cure, whether you like that word in this situation or 
not, were actually long-term survivors, and that is a tremendous salvage 
in a group of patients who have poor alternatives. 

Certainly you never see these morbidity figures shared with you by 
the radiotherapists or chemotherapists; because Dr. Johnston is honest 
enough to outline that and define it does not mean that surgery is anything 
less than the best possible treatment for these patients. 

Another point in the manuscript that you may find of some interest 
is that four of the patients were treated with normal CEA values. There 
is a growing psychology that you cannot reoperate for cancer in anyone 
who does not have an elevated CEA. Although it has been helpful in 
some of these patients, I see again that that is not quite a perfect predictor 
of resectability or recurrence. 

I do believe this has been an ambitious undertaking. I believe we have 
all learned a lot from it, and I congratulate Dr. Wanebo and his associates 
on their good work. 


Dr. GREGORY B. BULKLEY (Baltimore, Maryland): I would like to 
thank Dr. Wanebo for the opportunity to see the manuscript ahead of 
time. I comment that “. . . diseases desperate grown, by desperate mea- 
sures are controlled or not at all,” which I first learned from Alf Ketcham 
about 14 years ago. Thése patients are indeed miserable, often in in- 
tractable pain, and although I certainly would not advocate this operation 
solely for palliation, there is no question that these patients are helped 
whether or not they are cured. 

I would like to ask two technical questions. We recently had the oc- 
casion to resect a patient with a massive tumor, almost the size of a 
football, in this area. Although we were able to obtain negative margins 
by going lateral to the sacrum, we were forced to divide the branches of 
the gluteal vessels, thereby sacrificing the blood supply to the gluteal 
muscles. Dr. Wanebo, how would you handle that situation? Would you 
have not resected that patient in the first place? 

The second question is related to the large fascial defect that is left 
behind. We have tended to use Marlex primarily, covering this secondarily 
with a muscle flap. I wonder if you have ever used Marlex and whether 
you believed that is indicated. 
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Finally, we should emphasize that this is a condition that is better 
treated by prevention. Because 30-50% of patients with Duke’s C rectal 
lesions are destined to have local recurrence, and because, as the literature 
suggests, that recurrence rate can be halved by adjuvant radiotherapy, 
this is a better way to treat the problem. I noticed from your manuscript 
that, of the 28 patients you treated, only one had failed to receive adjuvant 
radiation therapy initially. Moreover, only one of your patients had orig- 
inally been staged as a Duke’s A. That would also suggest that the patients 
you saw had béen treated appropriately at the original operation. Un- 
fortunately, for many of the patients that we have had referred to us, 
this has not been the case. I would wonder if this might be more rep- 
resentative of the experience of the rest of the members. 


Dr. DOUGLAS GAKER (Closing discussion): I would like to make a few 
comments and answer questions in evaluation of the abdominosacral 
resection. 

To answer Dr. Thomas’ question about whether we have studied tu- 
mor-ploidy, we have not. I believe we need to consider that. 

The hospital stay for these patients is bimodal. There have been two 
groups other than the immediate postoperative deaths. There is a group 
that stays about 35 days, and then there is another group that stays about 
70-90 days, There are a few patients still in the hospital for othér reasons 
that we will not include, but the median hospital stay is about 60 days. 

The quality of life is a difficult question. I have spoken to all but one 
of the living patients who have had abdominosacral resection. Only one 
of those patients would not do it again. In view of the magnitude of the 
operation, it is difficult to assess the effect on quality of life. In some 
patients it is better after surgery, whereas in others, especially those having 
complications, it might even be considered to be worse. All patients, 
however, have stated that they are thankful to have had this resection. 

An interesting quality of life benefit is that most of the people who 
were employed before operation could return to their employment after 
operation. That has been significant for those people because many of 
them were disabled by their pain, and I believe that as Dr. Bulkley pointed 
out, palliation i is definitely a component of this procedure. Many of these 
people come in with intractable pain and can return to work with rea- 
sonable pain medication requirements and can function on a normal 
level. . 

In reference to Dr. Johnston’s questions, I agree with his statements 
that we need to make careful intraoperative evaluation, especially of the 
pelvic sidewall before we embark on devascularization. 

Dr. Polk commented that the CEA is quite variable in our patient 
population. I believe that is important. CEAs were generally unhelpful 
except on an individual basis in which the patient was followed for a 
rising CEA. 

In reference to Dr. Bulkley’s analysis and his question about the gluteal 
flaps, Dr. Wanebo has used several techniques and has involved the 
plastic surgeons to come in at the end of the operation to help him with 
gluteal flaps: We have used Vicryl® or Prolene® mesh in our coverage 
when there has been inadequate tissue. ` 

_ Just a few other comments I believe need to be made about this pro- 
cedure. One is that it is a costly procedure. The median hospital cost is 
$40,000. The DRG reimbursement, however, is only $10,000. Thus, the 
potential institutional loss in this type of patient would be substantial 
and would approach a million dollars in the total series based on cal- 
culations alone. Fortunately, most were compensated by private insurance 
and this has not been a real problem yet. 

Theré are many urinary complications in these patients that merit 
comment, especially in view of the history of pelvic irradiation in most 
patients. A neurogenic bladder in a previously irradiated patient is more 
difficult to manage than an ileoconduit, and it may not be worth at- 
tempting to save the bladder in all patients because a number of these 
patients who have had urinary complications have required reoperation. 
Reoperation in an irradiated pelvis after an abdominosacral resection is 
formidable. 
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A series of 27 patients , with generalized ayasini gravis is 
presented. All patients were treated by a sternal spl.t and ex- 
tended thymectomy and radical. mediastinal dissection. The 
overall drug-free remission rate was 63%, although tiree addi- 
tional patients are likely to achieve drug-free remission. in the 
rear future, with the total drug-free remission rate #hen being 
74%. Of the remaining patients, all: but three improved and re- 
quire decreased medication, for an improvement rate af a approx- 
iniately 90%. Oie patient who has not improved had en invasive 
malignant thymoma. Drug-free. remission was achieved in 46% 
of the male patients and in 82% ofthe female patierts despite 
that the meai duration of disease was greater than 3.5 years. 
There was one serious complication, that.of sterile sternal. de- 
hiscence. There was no mortality. The resilts suggest that an 
aggressive, ra radical surgical approach to myasthenia g-avis, even 
in a group of patients, considered-somewhat less favoraLle because 
of a relatively. long duration of disease, can result in £ high per- 
centage of drug-free remissions. Radical surgery for myasthenia 
gravis appears to be the treatment of choice, with medical therapy 
being reserved for those patients who are not likely- to survive 
operation. 


i YASTHENIÄ GRAVIS is generally regarded as an 
M autoimmune disease involving subzets of T- 

lymphocytes directed at acetylcholine recep- 
tors. Recent support | for this view includes the -nduction 
ofa myasthenia-like syndrome by the injection of mono- 
clonal antibodies to acetylcholine receptors. O-her etiol- 
ogies have been proposed, for example, the manufacture 
‘of an abnormal quaternary amine. fieurotransraitter. In- 
deed, there i is some evidence for this point of aew.* 

Regardless of the etiology of myasthenia. gravis, thy- 
mectomy, which was first performed in 1912 v`a a trans- 
cervical apptoach,? has been gradually gaining acceptance 
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as definitive content of this disease. Decidi: of the early 
high morbidity and mortality associated with’ median 
sterriotomy, the transcervical approach to the thymus has 
been adopted by.many.*” More recently, However, the 
momentum has shifted to the transsternal thymectomy 
technique, which is increasingly performed, with lower 
morbidity as a result of excellent support systems, better 
preparation of patients, and increased experience with 


sternum-splitting i incisions. It should be noted, however, 


that the sternal splitting approach i is no guarantee for total 
removal of the thymus, and recurrence of both symptoms 
and thymus. gland after sternuii-splitting Ey mecto tay 
have been reported.® | 

In examining the ational for thymectomy. in the 
treatment of myasthenia gravis, it is important to remém- 
ber that the thymus i is not derived from a single site, but 
arises from multiple sites, primarily the third and fourth 
branchial arches in the embryo. Through a complex series 
of migrations, these migrate in the caudal direction with 
respect to the thyroids and parathyroids, whereas the 
patathyroids migrate cephalad, and finally all components 
of, the thymus fuse. together to form what i is. generally a 
foui-lobe gland. The capsule of the upper lobés of the 
thymus are probably more distinct; but the lower lobe 
capsule tends to be less distirict, and thymic corpuscles 
as well as abundant: lymphocytes appear to trail off into 
the surrounding mediastinal fat. 

When considering the surgical approach to myasthenia 
gravis, therefore; in view of the embryology, sternum- 
splitting thymectomy alone may not be adequate. Thymic 
rests scattered throughout the mediastinum have been ex- 
tensively documented in the literature and, on the basis 
of embryology alone, a proper surgical approach should 
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encompass not only the thymus gland but all surrounding 
tissues that can be comfortably sacrificed. This report, 
therefore, coficerns a series of consecutive patients in 
whom, through a sternum-splitting approach, thymec- 
tomy and radical mediastinal dissection was used in the 
surgical treatment of myasthenia gravis at the University 
of Cincinnati Medical Center. We believe that the results, 
which compare favorably with miost of those in the lit- 
erature, Suggest that a mote radical clearing of the me- 
diastinum, as opposed to thymectomy alone, is a proce- 
dure with relatively low morbidity and will yield rewards 
of long-term, drug-free remission. 


Patients and Methods 
Patient Referral and PEETA 


Patients are referred for surgery from the Department 
of Neurology Myasthenic Center as soon as the diagnosis 
is made and the. patient is stabilized. In general, steroids 
are avoided where possible. Despite this policy, many pa- 
tients were referred from other hospitals and were already 
receiving large doses of steroidé for relatively long periods. 
Patients who are slightly unstable are hospitalized for sev- 
eral days before surgery, and various parameters such as 
vital capacity and tests of muscle strength are closely fol- 
lowed until the patient is deemed suitable for : surgery. In 
such patients; if postoperative deterioration occurs, plas- 
maphoresis and, if necessary, adrenocorticotropic hor- 
mone (ACTH) “rescue” are used. In the current series, 
plasmaphoresis was necessary in one patient and ACTH 
was hot used. 


Patient Demographics 


Twenty-seven patients were operated on between J uly 
1979 and July 1986. Subseqiient patients operated on after 
July. 1986 have- not been included i in this study because 
tapering toward drug-free remission has not progressed 
sufficiently to ascertain success. Fourteen patients. were 
miales arid i3 were females. The mean age of the. patients 
was 36.5 years, with the mean age of the males being 47.5 
years arid the meat age of females being 27.2 years. The 
age range at operation was 6-75 years, with the males 
rainging from 18-75 years and the females ranging from 
6-72 years. : 

There wete 23 patients with generalized myasthenia 
gravis, of which 10 were male and 13 were female: Four 
patients were ‘diagnosed as having ocular ‘myasthenia 
gravis, although on more careful questioning two patients 
appeared to have’ both some generalized symptoms and 
were more properly classified as Osserman’ s IT-A classi- 
fication.'° The classification of these patients by a modified 
Osserman classification is given in Table 1; 
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TABLE 1. Osserman. Classification 


No, of 
Group Patients 
I, Ocular iqvolverieds: only TE 2 
I-A, Generalized muscular involvement, without . 
respiratory impairment . 10 
II-B, More bulbar maiiifestations than Groüp. II-A - ; 11 
I, Rapid onset and progression of bulbar and generalized 
disease with respiratory muscular weakness = -> 4 
IV, Progressive myasthenia gravis symptoms develop at . 
least 2 years after the patient has been iñ Group I or II ° 0 


Duration of Disease 


The. duration from diagnosis until bperation iS iven 
in Table 2. Most patients were operatéd on more than 3 
years after onset. 


Preoperative Medications 


The preoperative medications. included Méestinon® 
alone in six patients, prednisoné alone in four patients, 
and a combination of Mestinon and predhisone in 16 
patients. In one patient, with recently | discovered Osser- 
man Class I-A myasthenia gravis, no preoperatie medi- 
cation was used, and she went through the operative pe- 
riod without incident. 

In those patients not receiving steroids and receiving 
Mestinon alone, Mestinon was Continued until the day 
before operation. 


Operative Techniqué 


- The. operation iS cartied, out through a steriuim-splitting 
approach with a Y-shaped. incision, in keeping with cos- 
metic contours. A large cephalad flap i is developed s so that 
cosmesis of the cephalad chest area, especially i in females, 
is midintained. The flap is developed upwards so that the 
supetior border of the sternum is achieved and hemostatic 
control is appropriate: The sternum is split with a Sarns 
saw. The mediastinal dissection begins at the diaphragm 
with. the removál of all mediastinal fat, including that 
adhering to the pleura. The pleiira is almost invariably 
violated on both sides in the dissection of mediastinal fat 
from the pleura. An en-bloc dissection is done by elevating 


_ TABLE 3, Duration from Diagnosis Until Operation 


Tine Period. No. of Patients 
: <6 months 
6 months-1 year 
1-2 years 
2-3 years 
3-4 years 
_ 4-10 years 
>10 years 
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the. mediastinal fat and continuing with the-lower lobes 
of the thymus, which are elevated superiorly. Lymph 
nodal material and fat is cleared from the phrenic nerves 
on either side anteriorly, up to and including the superior 
lobes of the thymus in the vicinity of the thyroid gland. 
The several thymic veins are taken in coiitinuity between 
ligatures of 3-0. and 4-0 silk, and the lateral blood supply 
of the thymus from the sternum is,also ligated in conti- 
nuity with 3-0 silk. The operative procedure generally 
takes about 1.5 hours. Chest tubes are then placed ini the 
mediastinum, the sternum is rewired using four or five 
large stainless steel wires, the fascia is closed, and the in- 
cision closed in subcuticular fashion. - 
Operative Findings 

Thymomas were present in three patients in whom the 
diagnosis had been made before operation. Six patients 
were believed to have thymic hyperplasia. In nine patients 
involuted thymus was found, and in two patients a normal 
thymus was found. In seven patients there was disagree- 
ment. between various pathologists as to whether there 
was thymic hyperplasia, and these patients are noted in 
the records as having questionable thymic hyperplasia. 

The range of weight of the glands in patients was be- 
tween 12.5.and 105 g, not including the mediastinal fat. 
Thé mean weight of the glands recovered was 45.4 g. In 
one patient, a ompa node Se sarcoidosis. was 
found. . 
Posbnendive Care 

Patients are generally extubated within 0.5 hour after 
operation and are kept in the recovery room. or intensive 
care unit overnight. The. morning after surgery, the pa- 
tients are returned to their rooms. Length of stay after 
operation varied between 36 hours and 29 days, with a 
mean of 5 days. The patient who was discharged at 36 
hours experienced a marked steroid. euphoria after op- 
eration despite that she had been receiving relatively high 
doses. of steroids before operation; she could not be en- 
joined from leaving the hospital 36 hours after operation, 
but did well at home. The patient who stayed for 29 days 
had a sterile sternal dehiscence that was successfully re- 
paired. l 


Tapering of Medications ` 


Tapering of medications begins át various times after 
operation, depending on the judgement of the neurologist 
caring for the patient. In some patients, medications have 
been omitted immediately after operation. In others, ta- 
pering has begun approximately 6-8 months after oper- 
ation. For the purposes of this review, a final attempt to 
tapér medications is considered to be at 2 years after thy- 
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mectomy, since this was a time at which, in most patients, 
attempts to taper medications were considered to have 
failed. 

Results 
Mortality and Morbidity 


There was no operative mortality, and there were no 


‘complications in 23 of the 27 patients. The only severe 


complication was a sterile sternal dehiscence 1 week after 
operation; this patient was immediately returned to the 
operating room and the dehiscence was repaired, with a 
good long-term result. One patient required reintubation 
and ventilation for an additional 3 days after operation. 
In one of the children, a 24-hour period of ileus of un- 
known cause was noted 4 days after operation, and in 
one patient a metabolic alkalosis was noted 4 days after 
operation, which was rapidly corrected but delayed dis- 
charge. 


Late Deaths 


_ One patient died 5 years after operation of unrelated 
findings. At the time of death, he was receiving approx- 
iamtely 5 mg of prednisone per day, and is included in 
patients not in drug-free remission. 


Tapering of Medications 

Patients were tapered from the operative day until 2 
years ¢lapsed from operation. If at.2 years no success was 
achieved in tapering medications, the patient was declared 
not capable of achieving drug-free remission. The mean 


taper time from start of tapering to drug-free remission 
was 283 days. 


Drug: -free Remissions 


Seventeen of the 27 patients. (63%) achieved drug-free 
remission. Of these 17 patients, one had a brief re-exac- 
erbation associated with an intercurrent infection 2 years 
after thymectomy and required prednisone for several 
months, but has again been in drug-free remission for the 
past 4 years. Another patient operated on in 1982 is also 
in drug-free remission, although she relapsed 2 weeks after 
operation and requried steroids for several months; in 
retrospect, the tapering of her medications was probably 
premature. Of the other three patients who achieved drug- 
frée remission and have subsequently become drug-de- 
pendent, relapses occurred at 1, 2, and 5 years after op- 
eration. There has been no evidence of thymic recurrence 
in these patients, although pneumomediastinal radiog- 
raphy has not been done; however, CT scans have been 
performed. Thus, at the current time, of 17 patients who 
achieved drug-free remission, 14 have maintained that 
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status. Of those who are not vet in drug-free remission, 
three patients operated on in 1985 are still being tapered 
and are close to being in drug-free remission. Seven pa- 
tients have decreased medication requirements, and three 
patients have had no change in their medication dosage. 
Of the 12 patients currently not in drug-free remission, 
two patients are receiving prednisone, one patient is re- 
ceiving Mestinon alone, four patients are receiving pred- 
nisone plus Mestinon, and three patients are receiving 
prednisone plus Imuran®. One additional patient requires 
prednisone plus Mestinon plus Imuran, and in one patient 
a combination of Mestinon and Imuran has been used. 


Patients with Thymoma 


Three patients were operated on for thymoma in May 
1981, October 1982, and March 1985. The patient op- 
erated on in 1981 was in drug-free remission since. A 
second patient with thymoma went into drug-free remis- 
sion, but relapsed after 1 year without any evidence of 
recurrence. There was no relationship between acetylcho- 
line antibody receptors before operation, after operation, 
and after relapse in this patient. In a third patient with 
an invasive thymoma in whom a left upper lobectomy 
was done in continuity, postoperative irradiation was used; 
this patient has never been in drug-free remission, al- 
though decreased doses of medication have been required 
and the patient generally feels better. 


_ Antibodies to Acetylcholine Receptors 


Antibodies to acetylcholine receptors were measured 
in 23 patients before operation and in 20 patients after 
operation. There was no relationship between perioper- 
ative and postoperative antibodies to acetylcholine recep- 
tor levels and the clinical course, nor was there any re- 
lationship between the clinical course, the final outcome, 
and drug-free remission. This is similar to what most au- 
thors have reported,'! with some exceptions.” 


Discussion 


The first report of myasthenia gravis was by Thomas 
Willis in 1672,'3 who reported patients with limb weakness 
and progressive palsy of the tongue, provoked by “long, 
hasty or laborious speaking.” Its prevalence has been es- 
timated at between 43 and 64 per million population. It 
is believed to be an autoimmune disease in which anti- 
bodies to acetylcholine receptors are produced by subsets 
of T-lymphocytes. There is a tendency to early involve- 
ment of the external ocular and other cranial muscles, 
exhibited by ptosis and diplopia, and the diagnosis is made 
by ophthalmologists in a significant number of patients. 

The natural history of the disease is one of insidious 
onset and generalized weakness, yet spontaneous remis- 
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sion does occasionally occur. It affects all ages and both 
sexes, with peaks in the second and fifth decades, with 
younger females and older males being the most com- 
monly affected, similar to this series. There appears to be 
a genetic component. 

The association between the thymus gland and myas- 
thenia gravis was first noted by Weigert in 1901,'* who 
observed an association between thymomas and myas- 
thenia gravis, currently estimated to be between 8% and 
15%.!> The first attempt at thymectomy was made in 1912, 
using a cervical approach.’ However, it was Blalock and 
colleagues who brought the potential value of thymectomy 
in myasthenia gravis to attention by the excision of a 
thymic cyst in a 19-year-old girl.’> Interestingly, only the 
thymic cyst was excised, whereas the remainder of the 
thymus was left intact, and yet the clinical improvement 
was dramatic. After this, a series of thymectomies on pa- 
tients with myasthenia gravis were performed, but no fur- 
ther thymomas were reported.'° Since that time, thymec- 
tomy has gradually become accepted as definitive therapy 
of myasthenia gravis. 

Because of the relative high (20-28%) mortality rate in 
the early experience with sternal split,'’ which was prob- 
ably due largely to inadequate respiratory and other peri- 
operative support, transcervical thymectomy was advo- 
cated. However, there is abundant documentation of re- 
sidual thymic tissue using this approach,!*!? although 
occasional regrowth of thymus after transsternal excision 
has also been reported.” It is useful to recall that Blalock’s 
report stressed the importance of a sternotomy incision, 
claiming that it was “impossible to remove (the thymus) 
without exposing the anterior mediastinum through an 
adequate excision.” Also, one should note that four of 
the first 20 patients treated by Blalock and co-workers 
died after operation of respiratory complications.’© An 
operative mortality rate as high as 28% by the sternum- 
splitting approach was reported,'’ and one can thus un- 
derstand the transcervical approach being reintroduced. 

As stated earlier, sternum-splitting thymectomy, al- 
though it appears to be more complete, does not address 
the issue of thymic rests throughout the mediastinum be- 
cause of the diffuse embryologic origin of the thymus. 
Masaoka and colleagues, for example, found histologic 
tissue outside the thymic capsule in 13 of 18 patients,’ 
whereas Jaretzki and co-workers, performing similar an- 
atomic analyses, found that a number of patients were 
left with residual thymic tissue.'* More recently, Masaoka 
et al. reported six patients requiring reoperation after 
transcervical thymectomy for myasthenia gravis, of which 
three patients were improved.”! 

The current approach has been previously advocated 
by others based on the embryology of myasthenia gravis.” 
Since the thymus is of rather diffuse origin and because 
thymic tissue is found with regularity in the mediastinum, 
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it seems unreasonable to expect that thymectomy alone 
will remove all the tissue possibly involved in the genesis 
of myasthenia gravis. Nor is it known how many cells or 
what volume of tissue may be required to generate myas- 
thenia gravis. 

The evolution of the acceptance of thymectomy in the 
treatment of myasthenia gravis has been accompanied by 
a gradual extension of the field of operation with probable 
improvement in results. Early studies using transcervical 
thymectomy yielded a remission rate of approximately 
10-15%.” In 1975, Buckingham and colleagues from the 
Mayo Clinic,” using computer-matched patients, showed 
that when patients were operated on for myasthenia gravis 
through a sternal split, 27 of 80 patients had drug-free 
remission and an additional 26 patients were improved, 
compared with a computer-matched medically treated 
group in which only six of 80 patients had drug-free re- 
mission and 13 of 80 patients were improved. In addition, 
they showed a longer survival in the group treated with 
surgery. In the discussion of that paper, which was pre- 
sented at the American Surgical Association, Wilkins, re- 
porting on a cooperatie prospective study done between 
the Mount Sinai Hospital and Massachusetts General 
Hospital, showed an 80% improvement in the surgically 
treated group versus a 28% improvement in the medically 
treated group.”* In the extensive review of Mulder et al. 
of a relatively large series of patients presented in 1983,” 
there were 51% of patients in drug-free remission and an 
additional 36% tmprovement, yielding an overall im- 
provement of close to 90%. In that series, in which females 
were much more heavily represented, 56% of females were 
improved, whereas 36% of males were improved. There 
was a trend toward a greater percentage of remissions 
being achieved in patients with shorter disease. In the 
study of Olanow et al., in which 47 patients were treated 
by sternum-split thymectomy,!! 61% of patients were 
drug-free and 83% of patients were free of generalized 
weakness. Similarly, Hankins and co-workers, in a report 
before the Southern Surgical Association in 1984,”° noted 
improvement in between 80% and 90% of patients. 

In analyzing the results of the current study, 17 patients 
achieved drug-free remission; three more patients are 
likely to do so shortly, and an additional seven patients 
(including three relapsed patients) have reduced require- 
ments for medication. Of the 17 patients who have 
achieved drug-free remission, three have relapsed at 1, 2, 
and 5 years after operation. Thus, one might say opti- 
mistically that 64% will have achieved drug-free remission 
and 89% will have had improvement with their medica- 
tion requirements while sustaining improvements in gen- 
eral well being. One of the three patients who has not 
responded had a thymoma, and the myasthenia relapsed 
during postoperative radiation therapy. It is probably not 
wise to emphasize small differences between series and 
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argue that one series is better than another, because such 
results are not statistically significant and can easily change 
with one patient. One can, however, point out that in the 
current study, drug-free remission was achieved in 46% 
of males and in 82% of females. 

There was a disturbingly long duration of disease before 
operation in this study. The reasons for this are not entirely 
clear. There appears to be a trend, although not statistically 
significant, in which shorter duration of disease is asso- 
ciated with a better remission rate. Mulder et al., for ex- 
ample, found that the mean duration of disease before 
operation was 3.5 years”; the trend towards shorter disease 
duration in those patients in remission was not statistically 
significant. 

With respect to the pathologic findings of hyperplasia, 
it is not possible to state with certainty that a more active 
gland appears to correlate with a more frequent remission, 
since steroids were extensively used as preoperative med- 
ication in this study, and some involution of the thymus 
might have resulted. In addition, there appears to be dis- 
agreement as to whether some thymus glands actually 
showed hyperplasia. 

The relapse rate is somewhat disappointing. In one pa- 
tient, it clearly was due to premature tapering of preop- 
erative medication, with a relapse 2 weeks after surgery. 
In another patient, intercurrent infection was clearly a 
cause, and this patient is once again in remission 6 years 
after a brief episode of treatment. It is not clear why the 
other three patients have relapsed. There is no apparent 
regrowth of thymus, but pneumomediastinal radiographic 
studies have not been obtained, although CT scans remain 
normal. 

Finally, we have measured antibodies to acetylcholine 
receptors before and after operation in the majority of 
these patients and found no correlation between clinical 
course and acetylcholine receptors. We also could not 
predict with any certainty from the concentration of the 
antibodies to acetylcholine receptors which patients were 
likely to have drug-free remission. This appears to agree 
with Olanow et al.,!! although the most favorable study 
showing good antibody correlations with disease course!” 
is not strictly comparable with the current study or that 
of Olanow and co-workers,'' who found no correlation. 

The current report involves a consecutive series of pa- 
tients who have been operated on by one surgeon and 
cared for by the same group of neurologists. A radical 
approach to thymectomy was adopted, i.e., split sternum, 
removal of all possible mediastinal fat, and clearing of 
the mediastinum from phrenic nerve to phrenic nerve 
and from diaphragm to the superior borders of the thymus 
gland. As the results suggest, this approach has consid- 
erable merit, resulting in a pleasing drug-free remission 
rate and improvement rate. 

There is always concern about surgical operations being 
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advocated for patients with diseases for which treatment 
with medication is available. In this case, however, both 
the results of this series as well as many others make it 
clear that the appropriate treatment for myasthenia gravis 
is surgical and that the operation involved should be more 
extensive rather than less, and should be done as soon as 
the diagnosis is made. The operation 1s safe and much 
more likely to yield remission as well as prolongation of 
life, and it is logical on an embryological basis. Medical 
therapy should be reserved only for those few patients 
whose general condition is so poor they would not survive 
operation. 


Summary 


We have reported a series of patients with myasthenia 
gravis in whom a sternal split and extended thymectomy 
and radical mediastinal dissection were undertaken. In 
this group of patients, 82% of females and 46% of males 
achieved drug-free remission. Most patients who did not 
achieve drug-free remission had reduction in their dosage 
of medication required. Close to 90% of patients were 
improved. Of the patients who did not improve, one had 
a malignant, invasive thymoma and experienced recru- 
descence of myasthenia with extensive radiation. A plea 
is made for extended thymectomy through a sternal split 
on all patients with myasthenia gravis, reserving medical 
therapy for those few patients whose general condition 
will not tolerate operation. 
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DISCUSSION 


Dr. WATTS R. WEBB (New Orleans, Louisiana): I believe we have 
certainly heard a very excellent presentation and the paper that I have 
had the opportunity to review is a gold mine for those of you who might 
be even remotely interested in this subject. 

The emphasis that Dr. Fischer has given to the fact that we get excellent 
results in young patients, in females, in those without a tumor, and 
preferably in those with short duration of disease is well documented 
here and in the literature and our own experience bears this out. 

I would like to ask him why he got such an early response in some of 
these patients: immediately or within the first couple of weeks? We sim- 
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ilarly saw that in one patient years ago. We were doing a coronary artery 
bypass in a myasthenia gravis, and when the patient awakened she had 
no symptoms and did not require another dose of prednisone or Mes- 
tinon® or anything else for several years. We do not know why this 
happened. Certainly the disease and the cure and control of the disease 
seem to be related to the number of T-lymphocytes that are left behind. 
We believe the motherlode that might be left in the thymus is important. 
On the other hand, the lymphocytes presumably have a life span of 
something like 5 years compared with other blood cells, which may be 
only a few days to a few weeks, and so we wonder why we should get 
an excellent result this early. Certainly there is something in the phar- 
macodynamics or the immunologic suppression that we need to know 
more about in this disease. 
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We would like to know if there is any better way of looking for the 
recurrence of tumor or recurrence of thymus that we believe may occur 
in recurrent disease. Would gallium scans followed pérhaps by irradiation 
therapy be of help in this particular group? 

We are interested that he has operated on a couple of these patients 
for ophthalmologic symptoms. We have not seen any such patients be- 
cause I am sure our ophthalmologists do not let us see them at all. 

It also was interesting that the antibody titers do not seem to make 
any difference. Again it would be interesting to know whether or not the 
receptors have been totally destroyed or whether they are just being 
blocked by the antibodies. 

I also would like to commend him on his excellent results. We totally 
agree with his sternal split incision. It is the only way in which one can 
do a total stripping of the mediastinum. We are perhaps a little bit more 
radical in that we do skeletonize the phrenic nerves on each side to be 
sure that we get all the mediastinal fat in that area, and we go well up 
into the neck to make sure that we completely remove all the mediastinal 
tissue that we believe might harbor any rest of thymic tissue. 


Dr. LOUIE WILSON (Mobile, Alabama): Our surgical experience with 
11 patients with myasthenia gravis over the past 8 years is similar to the 
experience of Dr. Fischer. There were nine females and two males ranging 
in age from 14-57 years. Although our follow-up was not complete, the 
results did suggest that a drug-free remission was more likely with hy- 
perplasia and that early thymectomy in patients with myasthenia gravis 
is indicated. 

Certainly we practice the radical surgical approach by excising the 
anterior mediastinal associated fat. 

I would like to ask Dr. Fischer if there are guidelines for intensive 
care stays after operation in the days of DRGs and especially if he has 
specific criteria for weaning his patient from mechanical ventilation. | 
note that he did say that he extubated his patients early, and I wondered 
if he had guidelines in this regard. 


Dr. JOSEPH MCLAUGHLIN (Baltimore, Maryland): Dr. Fischer is to 
be commended on his excellent presentation ofan excellent paper. I also 
commend the residents for caring for these very ill patients without mor- 
tality and without significant morbidity, 

This is our series from the University of Maryland that we presented 
2 years ago. We treated 48 patients from 1970-1984. Twenty-six of these 
patients had miid bulbar and skeletal symptoms, 19 had moderate to 
severe bulbar and skeletal symptoms, and three patients had severe bulbar 
or acute fulminating symptoms of myasthenia. 

(Slide) These slides illustrate the results, and they are remarkably similar 
to Dr. Fischer’s results. 

There was no operative mortality. Six patients had complete remission 
and are completely free of drugs. There was great improvement in 20 
patients, which meant that they became relatively normal with reduced 
drug requirement. Eighteen patients were improved but continued to 
receive the same medications. Three patients showed no improvement; 
therefore, more than 90% of the group experienced improvement after 
thymectomy. 

(Slide) On the other hand, certain results were disappointing. Despite 
that we consider this is an immunologic-associated disease, we could 
find no statistically significant correlation with acetylcholine receptor 
antibody reduction and the clinical response. Further, thymic hyperplasia 
had no statistical correlation with response. The only thing that was 
suggested statistically was that the younger the patient and the shorter 
the duration of symptoms, the better the prognosis, and this is an ob- 
servation that has been made many times over the years. 

(Slide) There are a number of new developments in our knowledge 
of myasthenia gravis. These include the use of immunosuppressive agents 
and plasmapheresis. 

Dr. Fischer, have you used immunosuppressive agents since we con- 
sider this to be an immuno-associated disease? Have you used plasma- 
pheresis in this sick group of patients who did not respond to usual 
therapy? Finally, hyperplasia has been correlated with response, but how 
about involuted glands? You had patients with a number of glands that 
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were involuted, in other words, no longer active. Do those patients get 
a response, and if they do, should patients be operated on who have 
involuted glands? 


Dr. J. DAVID RICHARDSON (Louisville, Kentucky): Our experience 
at the University of Louisville has been remarkably similar to the ex- 
perience presented. : 

We have surgically treated 16 patients over roughly a similar period. 
About 90% of those patients have had an excellent response in that they 
either are in drug-free remission, have had a marked decrease in medi- 
cation required, or have had a major improvement in their symptoms. 
Nearly two thirds of our patients at this time require no medication or 
their medication is being tapered similarly to what Dr, Fischer reported. 

We likewise have had no deaths and no major postoperative compli- 
cations. Two of 16 patients have required reintubation for 1-3 days 
because of some problems that have developed in their respiratory care. 
I believe enough has been made of the point that a transverse incision 
if no longer adequate, and that it is not just a thymectomy but a total 
mediastinal dissection that is required. We certainly agree with this point. 

We have used preoperative plasmapheresis in three patients who have 
had severe major muscular weakness before operation, and believe that 
it has obviated major pulmonary or potential pulmonary problems in 
that group of patients and that there is some role for it as an adjunctive 
therapy. 

It has been the policy of our neurology service to attempt to get these 
patients off Mestinon® and steroids if they are on those medications In 
the immediate postoperative period. I have been surprised in using that 
approach how well many of the patients have done, and, again, I do not 
understand it based on the immunologic concepts of the disease that we 
have been taught. 


DR, JOSEF E. FISCHER (Closing discussion): I thank the discussants 
for their numerous questions that I will try and remember and answer. 

Dr. Webb asked why some patients get an early response and some 
patients do not get an early response. I have absolutely no idea. 

For example, this August, we operated on two young women on the 
same morning, both patients were about 19 years old. One has just about 
achieved drug-free remission. The other had a difficult postoperative 
course, not requiring ventilation, but she now undergoes plasmapheresis 
weekly. The course of two patients was identical. The pathologic findings 
were identical. This is an unpredictable disease that I do not propose to 
understand. 

We have tried to investigate the recurrences using CT scans. Of the 
three patients with thymomas who had CT scans, CT scan did not reveal 
thymomas in two of them, and actually showed thymomas on three 
other patients who did not turn out to have them; therefore, maybe 
magnetic resonance imaging (MRI) is better. We are initiating these 
studies but we do not have enough experience to tell. 

I can tell you with certainty that the antiacetylcholine receptor anti- 
bodies have absolutely no correlation. We happened to be fortunate in 
getting antibodies serially on patients, some of whom have relapsed, and 
there is no relationship whatever. Maybe we have a poor antireceptor 
assay. I do not believe so, and there is no seeming relationship. 

I believe we should pursue patients with relapses who do not go into 
remission again. We probably should investigate patients with relapses 
with pneumomediastinum and perhaps some other type of ancillary 
techniques. We have no experience with the gallium scan, at least in this 
disease. We have much experience in gallium scan in looking for pus. 
That does not work out very well either. 

As far as the ocular myasthenia, I am not convinced that there is such 
an entity. If you ask patients who “had ocular myasthenia,” but I included 
it in Osserman classification, they do not feel well. They are weak. They 
do not have the stamina, and although I included them as a Stage I, I 
believe they have generalized myasthenia. 

It is true that ophthalmologists make the diagnosis of myasthenia in 
a remarkable number of cases, but at least the way it is set up in Cincinnati, 
Dr. Grinvalski and Dr. Samaha, who is the Chairman of the Department 
of Neurology, have done such a good job in advertising their services, 
that they are immediately referred, which is, I suspect, why we have 
gotten them. They are convinced that surgery is the answer to myasthenia, 
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I wish I could corivince the gastroenterologists in some diseases such as 
duodenal ulcer that surgery is as good. 

The phrenic ferve stripping, I suspect, makes a lot of sense, and there 
is no reason to believe that the thymic tissue rests respect the phrenic 
nerve, Therefore, I believe the wider you go, the chances are you will 
pick up more thymic rests. 

Dr. Wilson, as far as the guidelines for extubation, we extubate these 
patients in the operating room and then put them in the overnight re- 
covery room, which is not an i intensive care unit but is near the operating 
room and there are people around in case anybody gets into trouble 
(one patient did the next morning). The next morning they are moved 
to the floor. We have not had any real problem with ventilation. 

The neurologists have been attentive on follow-up. We do respiratory 
functions twice a day int the recovery room and after operation, and that 
seems to monitor progress well. 

It was Dr. McLaughlin’ s excellent series reported in 1984 that gave 
me‘the idea of reviewing our own series, which was then increasing in 
numbers and certainly his results are excellent. I remember we spoke in 
1984 that there was seemingly no correlation with the antibodies. 

As far as I am aware, there is only one series, an Italian series, that is 
widely quoted in which there i is a correlation between the disease and 
the antibody, but that paper compares patients with myasthenia and 
patients without myasthenia. All other papers compare antibody levels 
in patients who have myasthenia, who have been operated on, and follow 
them sefially. 

All papers that have compared antibodies before and after operation 
have found no correlation, and the only paper I am aware of that has a 
positive correlation is controls versus myasthenics, It is sort of an all or 
none phenomenon, 

We have a couple of patients with thymic involution that have done 
well. I do not know what that means, Our pathologists seem to have 
difficulty even in deciding that some patients have thymic hyperplasia, 
and we finally have taken some blind slides and pathologists blinded to 
the case ‘and tried to get them to agree, and as one would expect, they 
could not. 

Perhaps the fact that patients with shorter duration of disease and 
who are younger do better correlates with the fact that they are female 
because females have a very much better prognosis in all series, and I 
suspect including yours, if I recall correctly. In our series the males tended 
to skew the series to longer duration of the disease and they, of course, 
did not do as well; however, they were older, and whether or not males 
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are more resistant to operation than females i in this disease, I do not 
know. 

We have uséd plasmapheresis in one situation, in the patient with a 
thymoma who was doing well until we began ‘radiotherapy (6500 R), 
and. then really had a myasthenic crisis. The patient required plasma- 
pheresis to rescue. The patient is now receiving reduced dosages of med- 
ication and is off plasmapheresis. There is also a young woman who was 
not included in this stries who is getting plasmapheresis once a week 
and seems to be i improving. 

We have used i immunosuppression after operation in three patients, 
those patients who are on the same medication. It does not seem to me 
just from discussing with the neurologist that this is the “be all and end 
all,” and I believe there is much about this disease that we do not un- 
derstand. 

I am gratified to see Dr. Richardson’s series of 90% of patients either 
in drug-free remission or receiving decreased dosage. The neck incision 
and thymectomy, I believe, should be buried, but in fact, it is not. There 
are still a number of people who still perform thymectomy through the 
neck in some fairly large centers despite that it has been amply dem- 
onstrated that there are thymic remnants in the overwhelming majority 
of those patients, and I do not believe you get anywhere near the me- 
diastinal fat that Masaoka, among others, have demonstrated (he reported 
in 1975 that there were thymic rests in 13 of 18 people), © ` 

The use of preoperative plasmapheresis would make me feel much 
more comfortable instead of the administration of 100 mig of prednisone, 
which is the usual dosage that our neurologists like to have administered, 
but it is hard to get people to change what seems to be a good combination 
that works. Therefore we continue to operate on people who receive 100 
mg of prednisone évery other day, and whether or not they taper them 
immediately in the postoperative period as in the recovery room or 
whether they short taper them an average of 8 months later, I cannot 
figure out. I have discussed this with the two neurologists who have 


followed these patients, and they say, “Well, that sort of depends on the 


way they look and how I feel.” 
In this disease, if there are antibodies and receptors, they clearly have 
a long half-life, and the lymphocytes clearly are around for a long time. 
That seems to be the reason for the variability in how they are tapered. 
Finally, we also have patients with involuted thymuses who have re- 
sponded remarkably well and have come off their medication quickly. 
I thank the-discussants for their interest and the Association for the 
privilege of the floor. 
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it has previously been sia that i in 62%. of patients the inedial 
pectoral nerve courses through. the pectoralis minor muscle to 
innervate the lower half or two thirds of the pectoralis: major 
muscle, In the, other 38% öf. patients, the medial pectoral herve 
exits around: the lateral aspect of the pectoralis minor muscle. 
The Jateral pectoral nerve courses on the: understirface of. the 
pectoralis major muscle, ininervating the proximal one third or 
nior. of the muscle. Consequently, when the pectoralis minor 
muscle is removed i in a modified radical mastectomiy, or dissection 
between the two muscles i is performed, there is partial deinner- 
vation of the pectoralis major niuscle with partial atrophy and 
a decrease i in size. Further, if the lateral pectöral nerve also is 
injured or removed, it can result in total deinnervation of. the 
pectoralis major muscle with more severe atrophy aid fibrosis 
of the. muscle. In cosmetic augmentations, when the breast im- 
plant i is placed behind the pectoralis major muscle, that muscle 
is partially deinnervated. In this clinical situation, this is believed 
to be advantageous becaiise it allows the breast to project better. 
This paper details the anatomy of the pectoral nerves and dis- 
cusses the clinical implications of surgery in this region as it 
relates to the size dnd function of the pectoral muscles. 


LARGE. NUMBER OF ARTICLES arid books five 
AZ been published i in the last 10 years outlining i in 
detail the- surgical anatomy of various muscles! 
and their blood supply. This. has largely come about by 
the rediscovery and interest in the transfer of tissue, i.e., 
skin and muscle (and sometinies bone) called musculo- 
cutaneous or muscle flaps: Although nerve supply has 
been mentioned, the main focus of this work has been to 
identify vascular territories. This paper’s purpose is to de- 
scribe and emphasize. the anatomy of the nerve supply, 
specifically to the pectoralis major muscle (PMM) and 
the pectoralis minor muscle. 
There ate two clinical situations in which we have found 
that a knowledge of the anatomy of the pectoral nerves, 
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the pectoralis minor r musde: and the PMM are of partic- 
ular importance. 

The first clinical situation relates to the patient who 
has had a modified radical mastectomy (MRM) and has 
elected to-have breast reconstruction. The MRM has var- 
ious modifications, but the removal of the breast with an 
axillary dissection, beneath the PMM, usually superficial 
to the pectoralis minor muscle, appears to be a fair de- 
scription of the procedure. Some surgeons advocate re- 
moval of the pectoralis minor muscle. 

Our experience with breast reconstruction in patients 
who had undergone the Halsted tadical was that the major 
objection (other than loss of the entire breast) was the 
depression beneath the clavicle. With the advent of sparing 
the PMM, this logically became less of a problem. 

When MRM was first. advocated i in preference to the 
Halsted radical, we noted that i in a significant number of 
the patients there were varying degrees of atrophy of the 
PMM. Further, a few patients who had undergone MRM 
were noted to have significant atrophy of the PMM and 
subclavicular depression. 

Initially it was our belief that patients with PMM atro- 
phy might present more difficulty i in reconstruction; but 
in minor cases of atrophy, this. was not a problem, par- 
ticularly using the newer skin-muscle flap techniques. 

The other clinical situation of note is the cosmetic sur- 
gery patient who desires breast augmentation. For the past 
8 years we have placed the implant between the PMM 
and the pectoralis minor muscle with the hope that this 
would decrease the problem of scar tissue contracture that 
occurs in approximately 50% of the patients who have 
submammary augmentation. It can be reported that the 
incidence of capsülar contracture with hardness has been 
significantly reduced by this one maneuver. Some plastic 
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Fic. 1. Note the location 
and distribution of the 
lateral pectoral nerve(s) 
and the medial pectoral 
nerve(s). Branches of the 
thoracoacromial vessels 
are shown accompanying 
the lateral pectoral nerve. 


VECTORALIS 
“MINOR MUSCLE 


NERVE 


surgeons who remain advocates of the submammary an- 
atomic positioning believe that the submammary posi- 
tioning of the implant gives better projection and a more 
attractive contour. Since we were; well satisfied with the 
contour and projection ‘of the subpectoral patients, we 
studied these patients to determine if there was an expla- 
nation: We observed that patients who have subpectoral 
implants projected better as months went by. 


Methods 


We reviewed the anatomy of the pectoral nerves, first 


in Gray’s Anatomy fi the Human Body, Pernkopf’s Atlas 
of Human Anatomy,® and other texts’? plus published 
papers.*+ We agreed with previous published data’ that 
the explanation of atrophy of the PMM after MRM and; 
in addition, improved projection in patients undergoing 
subpectoral augmentation (SPA) was due to partial dein- 
nervation: of the PMM. 

Gray’ indicated that the medial pectoral nerve, so 
named for its origin from the medial cord of the brachial 
plexus and its relation to the axillary artery, travels infe- 
riorly beneath the pectoralis minor muscle. Its distal (Fig. 
1) branches pass through the pectoralis minor muscle to 
innervate the lower portion. of the PMM. It was further 
noted that the lateral pectoral nerve (Figs. 1 and 2), which 
arises from the lateral cord, left its position in relationship 
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to the axillary artery and, accompanied by thẹ pectoral 
branches of the thoracoacromial arteries and veins, 
coursed on the undersurface of the proximal portion of 
the PMM, thus innervating proximal half and possibly 


the entire muscle. 


In studying patients presenting for breast reconstruction 
after MRM, the findings were variable regarding atrophy. 
It is known that many. thuscles (including the PMM) are 
innervated by more than one nerve. Consequently, one 
nerve of a dual-nerve innervated. muscle could bé tran- 
sected and the muscle could either show no significant 
clinical atrophy or demonstrate atraphy with decrease in 
bulk and strength. However, if both nerves are transected 


‘ina dual-nerve innervated muscle, the result would be 


severe atrophy of the muscle. Further, neuropraxia could 
occur with a pepe rary partial or complete deinnervation. 


Results 


In 75% of 100 consecutive patients who had SPA, motor 
nerve branches were noted in vivo to enter the undersur- 
face of the PMM coming from the pectoralis minor mus- 
cle. The lateral pectoral | nerve with vessels ‘was noted on 
the undersurface of the PMM in all patients. Further, ‘the 
lateral pectoral nerve was larger than the medial pectoral 
nerve(s), indicating : a greater importance as to innervation. 

PS a of single-nerve or double-nerve transec- 
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tion in a dual-nerve innervated músclè explains the clinical 
entity of varying degrees of atrophy of the PMM after 
various types of MRM and improved projection with time 
in the patient who has cosmetic subpectoral augmentation. 


Discussion 


In patients who have MRM, the surgeon should be 
aware of the anatomic distribution of these two nerves. 
In many cases, little atrophy occurs when the medial pec- 
toral nerves are- completely transected. However, if a sur- 
geon removes the pectoralis minor muscle and performs 
an extensive dissection in the axilla, particularly attempt- 
ing to remove the most apical nodes, he may well i injure 
the lateral pectoral nerve as well. 

As a practical matter, this is not a common problem. 
However, it is worth emphasizing that there are vessels 
(Fig. 1) coursing: with tlie lateral pectoral nerve beneath 
the PMM on its undersyrface. If these vessels are dis- 
rupted, clamped and ligated, or electrocoagulated, the ad- 
jacent nerve(s) may be injuted. This could result in total 
deinnervation of the PMM either temporarily or per- 
manently. 

Patients with atrophy of ibe PMM may still have re- 
construction with breast implants or tissue expansion fol- 
lowėd by breast implants. However, with the technique 
of skin-muscle flaps, particularly the use of the rectus ab- 
dominis flap, the problem of significant subclavicular 
depression is best corrected. _ 

In his 1980 paper Dr. Darvan Moosman’ pointed out 
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Fic. 2. Cross-section 
through the PMM and 
pectoralis minor muscle 
showing the lateral pec- 
tora] nerve(s) and vessels 
on the undersurface of 
the PMM and the medial 
pectoral nerve transvers- 
ing the pectoralis minor 
muscle and entering the 
undersurface of the 
PMM. Reprinted by per- 
mission, from Pernkopf 
E. Atlas of Topographical 
and Applied Human 
- Anatomy, 2nd Éd. Mu- 
: nich: Urban and Schwar- 
zenberg, 1980. The draw- 
ing has been adapted. 





that in 100 cadaver dissections, the medial pectoral nervé 
coursed through the pectoralis minor muscle in 62% of 
the dissections, whereas in the remaining 38% the nerve 
exited around the lateral aspect of the pectoralis minor 
muscle. Our findings were essentially the same. Thus, if 
the surgeon dissects between the PMM and pectoralis mi- 
nor muscle, he is likely to disrupt a portion of the inner- 
vation to the PMM: 

In the case of the patient who has MRM, partial dein- 
nervation in most instances is not a problem in recon- 
struction, but can be if both nerves are disrupted. In the 
case of the cosmetic patient who has SPA, we believe the 
partial deinnervation is of value since a slight weakening 
of the lower half of the PMM in itself allows a better 
proj jection and a better cosmetic result. | 
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DISCUSSION 


DR. FRANCIS C. NANCE (Livingston, New Jersey): I very much enjoyed 
this paper by my friend, Bill Hoffman, and it was remarkably clear for 
a plastic surgeon. However, typical of a plastic surgeon he is more in- 
terested in how things look than how they function, and I would like to 
come away from this paper with some advice from Bill about what we 
as general surgeons should be doing about the lateral pectoral nerve. 

It is clear to me that the medial pectoral nerve is not too important 
in this whole discussion, but the lateral pectoral nerve is. Should we be 
making efforts to preserve this? You are telling us that you like it when 
that nerve is denervated because your results look better. Do the patients 
have any functional disabilities from pectoral function if that lateral 
nerve is taken? 


DR. PHILLIP GORDON ARNOLD (Rochester, Minnesota): I thank Dr. 
Hoffman for the opportunity to review the manuscript. I rise to make a 
clinical comment and ask a clinical question. 

We use the pectoralis major muscle on a regular basis in chest wall 
reconstruction. The topographic anatomy of the muscle is obvious here 
(slide). This muscle can be mobilized and transposed on the thoraco- 
acromial neurovascular axis, which contains the lateral pectoral nerve. 
This axis enters the under belly of the muscle roughly about the mid- 
clavicular level. 

Both pectoralis muscles can be elevated bilaterally, if necessary, to be 
rotated and advanced centrally to close a midline defect. They can be 
crisscrossed and sutured to one another and still maintain their inner- 
vation, such as in this clinical situation where a sternal tumor has been 
resected (slide). The skeletal defect is reconstructed with Prolene® mesh, 
and this reconstruction is covered with crisscrossed pectoralis muscles 
followed by direct skin closure. 

] have had the opportunity to mobilize and transpose over 170 of 
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these muscles and I am not aware of any paralysis that has resulted from 
damage to the lateral pectoral nerve. It would seem unlikely that this 
would be injured in a standard axillary dissection. 

My clinical question is: In situations where you have performed sub- 
pectoral augmentations or subpectoral reconstructions, particularly in 
subcutaneous mastectomies where projection may be less than ideal, 
have you gone back and purposely denervated the lateral pectoral nerve 
to achieve better projection? I know that our colleague, Dr. Pat Maxwell 
in Nashville, has done this. His results have been impressive. 


Dr. GEORGE W. HOFFMAN (Closing discussion): I thank Dr. Nance 
for his comments. I held my breath until I heard what he was going to 
say. An oversimplication of my message is this. You can take the medial 
pectoral nerve and probably do, in most modified radical mastectomies. 
It does affect the muscle, but it does not affect it a lot. Further, if you 
take the lateral pectoral nerve, which ts the major nerve, you are probably 
going to get complete atrophy of the muscle, fibrosis, and some inter- 
ference with function. There will be a considerable decrease in the cos- 
mesis with or without a breast reconstruction. 

Dr. Arnold, I thank you for your comments. I personally have not 
gone back to intentionally de-enervate, but I do believe this is entirely 
possible. These nerves are very easily seen. We could see all the nerves 
through a 2-inch incision in the inframammary crease with a lighted 
retractor. In the subcutaneous mastectomy and reconstruction operation, 
the pectoralis major muscle sometimes rises a little high. It goes up like 
a window shade. When the patient contracts the pectoralis major, that 
muscle jumps and it is disconcerting, particularly to a woman. 

In that situation, I believe that de-enervation is the way to go. One 
can approach the breast area inferiorly. You can identify the nerve(s) 
behind the pectoralis major muscle and transect them. I believe in that 
instance it would be very beneficial in reducing or eliminating the muscle 
spasm. 





Autogenous Tissue Reconstruction in the 


Mastectomy Patient 
A Critical Review of 300 Patients 





CARL R. HARTRAMPF, JR., M.D. and G. KRISTINE BENNETT, M.D. 


The transverse abdominal island flap operation was the method 
of breast reconstruction after mastectomy and in chest wall re- 
construction in 300 patients from September 1980 to July 1986. 
In 58% (221 of 383 breast reconstructions), the breast mound 
was formed in a single operation and required no further revision. 
Only 18 reconstructed breasts required modification after 1 year. 
Symmetry was achieved without altering the opposite breast in 
113 (52% of the 217 unilateral reconstructions). Complications 
included one total flap loss (0.3%) and 18 partial flap losses 
(6%). There was one lower abdominal hernia (0.3%) and two 
small defects in the upper anterior rectus sheath (0.8%). Lower 
abdominal wall laxity occurred in two patients (0.8%), one re- 
quiring repair. As expected, there was some loss of abdominal 
wall strength after reconstruction but this did not affect sports 
or work performance in over 90% of patients. Ninety-eight per 
cent of respondents (272 of 278) judged the operation worth 
their time and effort. This major operative procedure is indicated 
only in healthy patients. 


HEN RECONSTRUCTION AFTER MASTECTOMY 
is indicated, is it preferable to use autogenous 
tissue and thereby avoid the need for allo- 

plastic materials? A totally autogenous breast can be re- 
constructed using the transverse abdominal island flap 
operation in which excess abdominal tissue is transferred 
to the chest wall and then shaped into a breast. Is this use 
of native material practical, and is it safe? We examined 
these questions by reviewing 300 consecutive patients after 
breast and chest wall reconstruction using the transverse 
abdominal island flap method. 


Patients and Methods 


We evaluated 300 consecutive patients who had breast 
and/or chest wall reconstruction between September 1980 
. and July 1986. The method of reconstruction was the 
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transverse abdominal island flap. All operations were per- 
formed by the senior author. | 

The material available for evaluation included hospital 
records, office charts, and patient self-assessment ques- 
tionnaires. 


Patient Selection 


Patients with mastectomies, radiation ulcers, and con- 
genital or traumatic deformities of the breast and chest 
wall were potential candidates. The healthy individual of 
average body build was considered the ideal candidate for 
this type of reconstruction. Smokers were accepted as sur- 
gical candidates only after smoking had ceased for at least 
6 weeks. Obese individuals had to reach a reasonable, 
although liberal, weight before surgery. Age alone was not 
considered a limiting factor. Patients with Stage II disease 
had completed a chemotherapy regimen. Before recon- 
struction, bone marrow tests had returned to normal and 
the disease was under control. Patients with extensive chest 
wall disease resistant to other forms of treatment were 
treated by wide excision and flap coverage. Contraindi- 
cations to the procedure were diabetes mellitus, cardio- 
vascular disease, uncontrolled hypertension, previous ab- - 
dominoplasty, or other abdominal surgery that interfered 
with the blood supply to the proposed flap. 


Preoperative Preparations 


After June 1985, all patients were encouraged to give 
autologous blood for intraoperative replacement. Most 
patients could give the required two units for a unilateral 
procedure or four units for a bilateral procedure. For 2 
weeks before surgery, patients received isoxsuprine, 20 
mg q.i.d. The night before surgery, patients were placed 
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Fics. 1A-C, Artist concept of 
operative procedure in uni- 


lateral reconstruction. A. 

Design of lower abdominal 

ellipse with contralateral rec- 
_ tus muscle pedicle (dotted A 
” line). B. A tunnel coursing on rae N 


5 i NO 


top of the abdominal fascia 
from the right side of the ab- 
dominal wound through the | 
epigastrium and into the re- 
created mastectomy defect. 
C. Transverse abdominal flap 
elevated. Central portion of 
rectus muscle is detached 
from ribs and isolated on 
deep superior epigastric ves- 
sels and small segment of 
muscle. 


on clear liquids and received a mechanical bowel prep. 
Solu-Medrol®, 250 mg I.V., was given at 12:00 A.M. and 
at 6:00 A.M. the day of surgery. Anesthesia was given by 
isoflurane inhalational technique without nitrous oxide. 
Blood was replaced volume for volume as it was lost. Solu- 
_Medrol, 500 mg, was given during operation. 


Operative Procedure 


The transverse abdominal island flap (TAIF) method 
of breast reconstruction has undergone some modification 
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since its inception.! However, the basic procedure as de- 
scribed in detail in previous publications’~ involves rais- 
ing a large transverse ellipse of abdominal skin and sub- 
cutaneous fat on one or two rectus muscle pedicles with 
the superior epigastric vessels (Fig. 1). The flap is then 
delivered through a subcutaneous tunnel into the recreated 
mastectomy defect where it is shaped into the form ofa 
breast (Fig. 2). With experience, the amount of muscle 
and fascia that is harvested with the vascular pedicle has 
been reduced. All operations done after patient seven were 


510 


performed with a muscle-sparing technique. All patients 
who had unilateral reconstruction with single muscle har- 
vest (except three early patients) had a direct closure of 
the anterior rectus sheath. After patient 26, nonabsorbable 
suture was always used for the anterior rectus sheath clo- 
sure. After bilateral rectus muscle harvest, the abdominal 
wall donor areas were first closed on each side as in a 
unilateral procedure, and Prolene® mesh overlay was used 
only as reinforcement when the direct repair was too tight 
or inadequate.*° 
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FIGS. 2A-C. A. The abdom- 
inal flap (rotated 90° coun- 
terclockwise) is passed 
through the tunnel into the 
mastectomy defect. B. The 
abdominal wall defect is 
closed in two layers. The two 
remaining segments of rectus 
muscle are closed from nib 
margin to lower limits of dis- 
„section with 2-0 polyglactin 
suture. The anterior rectus 
sheath is closed with two rows 
of #1 nylon. C. The abdom- 


inal flap has been formed into 
the shape of a breast. The left 
side of the abdominal fascia 
has been plicated with #1 ny- 
lon to centralize the umbill- 
cus and balance the abdom- 
inal wall. 
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Patients were out of bed the first day after operation 
and were discharged from the hospital on the fifth to sev- 
enth postoperative day. Walking was encouraged, but lift- 
ing and sports were prohibited for 6 weeks. 

Patients were examined at 3 and 6 weeks, 3 and 6 
months, and then annually. 


Patient Questionnaire 


Patients 1-300 in this series have been surveyed by a 
questionnaire. The first 200 patients received the ques- 
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tionnaire in April 1985 and the last 100 patients received 
the questionnaire in October 1986. Questionnaires were 
identified both by the patient’s name and by the patient’s 
number in the series. The questions were designed to be 


answered yes, no, or by multiple choice to determine the | 


patient’s self-evaluation regarding postoperative general 
appearance, feeling of well being, back pain, posture, ab- 
dominal appearance, abdominal strength, sit-ups, sports 
activity; work activity, operative pain, weight, and worth 
of the operation to the patient. 


Results 


Age of patients ranged from 17 years (Poland’s Syn- 
drome) to 70 ‘years. The youngest mastectomy patient 
was 28, The mean patient age was 49 years. Two hundred 
sixty-six patients were followed up 1 year or longer: 66 
patients, 1 year; 70 patients, 2 years; 67 patients, 3 years; 
56 patients, 4 years; ten patients, 5 years; and one patient, 
` 6 years. Seven patients were lost to follow-up. 

- The modified radical defect was reconstructed most 
frequently (207 times) (Table 1). Salvage of a failed pre- 
vious reconstruction was the purpose of this surgery in 
54 patients (18%). A silicone prosthesis of some type had 
been used in all failed reconstructions, and many of these 
patients had had multiple unsuccessful operations. Sixtéen 
patients had intractable problems from silicone implants 
used ot reconstruction after subcutaneous mastecto- 
mies.” 

seer ee patients (24%) were smokers. All smokers 
agreed to discontinue smoking 6 weeks before operation. 
Fifty-two patients (17%) had received radiation to the 
breast and chest wall. 

Carcinoma of the breast was confirmed as the primary 
disease in 27! patients. The microscopic diagnosis was 
infiltrating duct carcinoma in 85% of patients. The stage 
of disease at the time of reconstruction was Stage I in 58% 
of patients, Stage II in 30% of patients Stage IH in 1% of 
patients, Stage IV in 2% of patients, and Ti is in 9% of 


patients. Disease could not be staged in 20 patients, and 


32 patients did not have carcinoma. 

The time between mastectomy and reconstruction 
ranged from immediate (two primary reconstructions) to 
24 years. In the 207 modified radical mastectomies, the 
time between mastectomy and reconstruction was greater 
than 1 year in 143 patients (69%). In the 62 radical mas- 
tectomies, only one was reconstructed in less than | year 
after mastectomy. 

Chest wall recurrence developed in five patients after 
breast reconstruction. In these patients, the time from 
reconstruction to recurrence was 7-45 months (average 
of 19 months). Two of these patients had Stage I disease 
and three patients had Stage II disease at the time of re- 
construction. In one patient, the reconstructed breast 
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TABLE 1. Presenting Defect* 


No. of Patients} 


Mastectomy 
Modified radical 207 
Subcutaneous 78 
Radical . 62 
Total (simple) 18 
Poland’s syndrome 7 
Aesthetic (silicone failure) 6 
Chest wound 3 
Traumatic mastectomy 2 


Total 383 


* Patient age 17-70 years (mean: 49: years): 
t 300 patients (83 bilateral) = 383 flaps. 


masked the chest wall recurrence and delayed treatment 
for 3 months. 

At the time of this report, six patients died of their 
disease, one other patient died of coronary artery disease 
18 months after reconstruction, and 10 patients are known 
to be living with disease. 


Operative Data 


The transverse abdominal flap was taken from the lower 
abdomen in 346 of 383 flaps (91%), from the mid-abdo- 
men in 4%, and from the upper abdomen in 5%. The 
average length of surgery for the modified radical recon- 
struction was 4. 54 hours. Bilateral reconstructive surgeries 
averaged 6.37 hours. Radical mastectomy reconstructions 


in the first 200 patients (using a single-vascular pedicle) 


averaged 5.29 hours. In the last 50 patients, radical mas- 
tectomies were reconstructed using a double-vascular 
pedicle, and the surgery averaged 5.90 hours. 

' The first 20 patients required an average of 2.50 units 
of blood during and after a unilateral reconstruction and 
an average of 4.28 units were required for bilateral cases. 
In the last 50 patients, an average of 2.22 units of blood 
were required for unilateral reconstructions and an av- 
erage of 3.72 units were required for bilateral cases: Blood 
replacement was totally autologous in 41 of the last 50 
patients. © 

The length of hospital stay averaged 7.12 days for uni- 
lateral reconstructions and’ 8.78 days for bilateral recon- 
structions, 


Complications 


Complications are summarized in Table 2. There were 
no operative deaths. Other problems encountered were 
non-A and non-B hepatitis in two patients (no cases after 
beginning the usé of autologous transfusions) and skin 
necrosis in the suprapubic, umbilical, or chest regions that 
healed without grafting in seven patients. All patients who 
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TABLE an Complications in 300 patients 
No. of 
Patients % 
Flap loss 
100% ° l 0.3 
>50% 3 -41.0 
25-50% 4 1.3 
<25% li 3.6 
Abdominal hernia l 0.3 
Abdominal laxity. 2 0.6 
Small rent; upper anterior sheath 2 0.6 
Pulmonary embolus. ` 2 0.6 
Infeçtion 
Breast 2 0.6 
Abdomen 4 1.3 
Hematoma l i 
“Breast 8 2.6 
~ Abdomen 7 2.4 
Skin loss (nonflap, requiring graft) 2 0.6 
l 49 16,3 


Total 


had skin loss were smokers (Table 3). Atelectasis occurred 
in three patients early i in the series. There have been areas 
of induration (fat necrosis) į in the reconstructed breast i in 
21 patients (7%). Twenty-six per cent of patients had per- 
sistent abdominal wound seromas requiring aspiration or 
drainage. Two seromas. were particularly troublesome and 
chronic; both eventually resolved. There were no breast 
seromas. 


Flap Failures 


All flap failures and the probable cause of failure are 
listed in Fable 4. There was one complete flap loss in 383 
(0. 26%) breast reconstructions. At least a 50% loss OC- 
curred in three patients, a 25-50% loss occurred in four 
patients, and less than a 25% loss occurred in 11 patients. 
Se for three patients, all Patients with flap loss even- 


TABLE 3. Skin Loss (Other Than Fiap), N= 9 (3%) 


~ Skin 
Patient Radiation* Smokert Location of Loss Graft 
27 l No. Yes Suprapubic No 
84 No Yes Sternal Yes 
93 . No Yes Nipple and Yes 
' Á : breast 
129 No Yes Suprapubic and No 
l nipple l ; 
185 No Yes Chest - No 
210 No Yes Suprapubic No 
211 No Yes Suprapubic No 
216 No Yes Suprapubi¢c No 
' 279 Yes Yes Suprapubic No 
% total 11.1% 100% | 





*Radiation: 52 of 300 patients (17%). 
t Smokers: 73 of 300 pone Ae) 
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TABLE 4. Flap Tissue Loss (Requiring Debridement), N= 19 (6.3%) 


Cause of Flap Loss* 
Patient, Radiation Smoker A B C D E 

13 No Yes X 

16 Yes No x 

35- Yes No x 

57 No Yes x 

84 No Yes x 

124 No No x 

125 No No x 
126 Yes No x 

131 No Yes x 

143 No No x 

146 Yes No x 

163 No No x 
202 No No x 
206 No No xX 
229 No Nó x 
237 Yes No xX 
248 _ No No xX 
252 No Yes xX 
298 Yes No x 

Total 6 (32%) 5 (26%) 6 2 3 6 2 


A = Flap use beyond safe limits. B = Vascular pedicle under tension. 
C= Technical error, D2 Patient selection. E = Hematoma. 


tually achieved a satisfactory result. Fight of these patients 
required flap revision, three others required a latissimus 
dorsi flap, and a silicone implant was used i in five patients. 
In retrospect there was a preventable cause of flap loss i in 
every patient. Injudicious patient sélection and use of the 
flap beyond reasonable limits were the paramount causes 


. of failure in 12 patients (6 each) and technical error was 


the cause in three patients. Excessive tension on the vas- 
cular pedicle i in two patients and a hematoma under the 
pedicle in two patients caused obstruction of venous re- 
turn, which led to four partial flap failures. Smoking did 
not play a part in flap loss that required surgical inter- 
vention, but all patients with skin loss i in areas other than 
the flap were smokers. The chest ‘wall was irradiated i in 
32% -of patients who had flap failure compared with an 
overall chest irradiation rate of 17%. 


Assessment of the Abdominal Wall 


A summary of the abdominal complications and the 
method of abdominal closure are found in Table 5. Patient 
26 i in this series had a right lower quadrant hernia that 
was repaired 6 weeks after breast reconstruction. Patients 
53 and 63 have a stretching or laxity of the lower abdomen 
without herniation. The anterior abdominal wall fascia 
was plicated i in’ one of these patients; the other does not 
require correction. Two patients (12 and 98) have a 2-cm 
rent in the anterior sheath of the upper abdomen that 
does not require repair. All of the above problems occurred 
in unilateral reconstructions. 
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TABLE 5. Abdominal Wall 


Complications 
Method of Sheath Repair : 
Lower Abdomen Upper Abdomen 
Direct Prolene Mesh Not Closed [arn (Anterior 
Closure (overlay) (Upper Flap) Hernia Laxity Sheath Defect) % 
Unilateral (single pedicle), 
194 patients ` 191 0 3 l 2 2 2.5% 
Unilateral (double pedicle), 
23 patients ` 13 10 0 0 0 0 0% 
Bilateral 83 patients 62 21 0 0 0 0 0% 
Total % 100% of 300 0.3% 0.6% 0.6% 1.6% 


In the first operation (an upper abdominal flap), and 
in two other early operations, the upper anterior rectus 
sheath was not closed and there was a noticeable asym- 
metry of the upper abdomen resulting from the loss of 
the anterior rectus sheath. It was immediately obvious 
that the posterior sheath alone could not provide adequate 
support. All subsequent patients have competent abdom- 
inal wall support. 

In assessing their preoperative abdominal wall PTA 
almost half of the patients (114/230) stated that they could 
not perform sit-ups before reconstruction (Fig. 3). This 
approximate 50/50 split of women who can and cannot 
perform sit-ups before operation has remained constant 
and has been confirmed by testing the last 25 women 
before operation: | 
= Of the 116 patients who could perform sit-ups before 
reconstruction, 83% of patients who had unilateral re- 
construction and 36% of patients who had bilateral re- 
construction regained their ability to perform sit-ups after 
operation. Of the 114 patients who stated that they could 
not do sit-ups before reconstruction, 28 patients (40%) 


116 Could do situps Pre Op 


Post wk can not 


who had unilateral reconstruction and eight (18%) who 
had bilateral reconstruction report they can now perform 
sit-ups. Twenty-five per cent of patients who had unilateral 
reconstructions and 43% of patients who had bilateral 
reconstructions report that their abdominal strength de- 
creased after operation. 

Eighty per cent judged the appearance of the abdominal 
wall improved after operation (Fig. 4). Postoperative back 
pain was not a problem (Fig. 5). Thirty per cent of patients 
who had bilateral reconstructions who reported back pain 
before operation did not have back pain after operation. 
A tandem finding was improved posture after reconstruc- 
tion in 42% of patients (114/274). Sports activity after 
reconstruction was the same or improved in 92% of pa- 
tients, and workday performance was the same or im- 
proved in 99% of respondents. 


The Reconstructed Breast 


The surgical shaping of the new breast was completed 
in one operation in 221 patients (58%), and these breasts 


Bilateral 
(including double 
pedicle cases) 


Unilateral 


mam 64% 
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Fics. 6A and B. A. Thirty-eight-year-old woman with a modified radical mastectomy. B. Two years after reconstruction. The breast mound was 
formed in a single operation. No alloplastic material was used in either breast. 


have been trouble free for the length of this follow-up 
period. Forty-eight per cent required some revision of the 
reconstructed breast. A small silicone breast prosthesis 
was placed beneath the flap as a secondary procedure in 
29 patients (7%) Only 18 patients required a revision after 
the first postoperative year. 


The Opposite Breast 


There were 217 unilateral reconstructions done after a 
mastectomy for breast carcinoma. Carcinoma later de- 
veloped in the opposite breast in three of these patients. 

Thirty-seven women in this series with high-risk factors 
for contralateral breast cancer elected to have a mastec- 
-= tomy on the opposite side (30 subcutaneous and 7 total 
mastectomies). No malignancies have developed in those 
breasts treated by elective mastectomy during this rela- 
tively short study. 


When a change in the contralateral breast was necessary 
to establish symmetry, the most frequently performed op- 
eration was breast reduction (30%) (Table 6). Thirty-four 
patients (16%) desired enlargement of the opposite breast 
to match their larger reconstructed side. 

As a result of operative procedures on the opposite 
breast, a microscopic diagnosis was available from the 
opposite breast tissue in 91 patients (Table 7). Malignant 
changes were present in 13%. This percentage parallels 
the findings of others.? 


Patient Self-assessment 


The response rate to the patient questionnaire was 
97.6% (290/297). Questions that were not answered ob- 
jectively (yes/no or multiple choice) were not tabulated. 
Patients generally perceived their sense of well being and 
general appearance to be improved after operation (94% 
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Fics. 7A and B. A. Thirty-nine-year-old woman with radical mastectomy and nonhealing ulcer in an irradiated chest wall. B. Patient after reconstruction 
on 12-15-82. Two vascular pedicles (a portion of both rectus muscles) were used to assure viability of the entire flap so that the upper chest and 
anterior axillary fold could be rebuilt with half of the flap and the breast rebuilt with the other half. 


in unilateral reconstructions and 90% in bilateral recon- 
structions). 

The answers to the final two questions reflect the pa- 
tient’s opinion of the procedure. The question, ““Was your 
breast reconstruction worth the time and effort you de- 
voted to it?” was answered “Yes” by 266 of 272 respon- 
dents (98%). The last question, “Would you recommend 
this method of breast reconstruction to other mastectomy 
patients?” was answered “Yes” by 270 of 274 respondents 
(98.5%). 


Discussion 


There are a number of unique benefits in this TAIF 
type of breast reconstruction. The breast formed from 
autogenous tissue is soft and has aesthetic qualities difficult 
or often impossible to produce by any other means. In 
addition, the softness has persisted and the new breasts 


have been trouble free in 95% of patients in this study. 
This method of reconstruction also has a high success rate 
in patients where other methods fall short or fail, as in 
the irradiated chest wall and the radical mastectomy de- 
fect. Finally, the TAIF breast reconstruction allows the 
surgeon considerable latitude in forming the breast mound 
as to size, shape, and degree of ptosis, so that in over half 
of the unilateral reconstructions a near match of the op- 
posite breast can be attained. 

There are, however, significant drawbacks to this elec- 
tive reconstructive procedure. It is a major operation and 
carries a high risk to the patient in poor health. Therefore, 
not every patient who has mastectomy is a candidate for 
this method of breast reconstruction. It is contraindicated 
in the obese patient, the chronic heavy smoker, and in > 
those patients with a major health problem. 

The overall complication rate in this series seems high. 
Many of the past problems were part of the development 
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Fics. 8A and B. A. Fifty-seven-year-old woman with bilateral modified radical mastectomies. B. Patient 9 months after bilateral reconstruction with 


autogenous tissue. 


of a new operation. In addition, there is a learning curve 
inherent with this complex operation. Careful patient se- 
lection and increasing experience are the keys to reducing 
the complication rate. 

Abdominal herniation should be an infrequent occur- 
rence if a conservative rectus muscle and sheath harvest 
and a multilayered direct closure is practiced. In bilateral 
and double pedicle cases, a direct closure will be possible 
in at least half, and synthetic mesh as an overlay support 


TABLE 6. Management of Opposite Breast in 254 Unilateral 
Mastectomy Patients 





No. of 
Patients % 
a ar 

No alteration 113 45 
Reduction 65 25 
Augmentation 34 13 
Mastopexy 5 27 
Mastectomy, total 7 3 
Mastectomy, subcutaneous 30 12 


eee —————————— 


will be required in the rest. The total abdominal compli- 
cation rate was 1.6% in this series, and the last hernia 
occurred in patient 26. There is some loss of abdominal 
wall strength, especially in the patients with bilateral 
muscle harvest, but this partial loss is not incapacitating 
to the patient. 


TABLE 7. Pathology of Opposite Breast, N = 91 





No. of 
Patients % 
Normal breast tissue 49 54 
Proliferative breast disease 
(with ductal or lobular 
hyperplasia) 20 22 
Proliferative breast disease 
(with atypical ductal or 
lobular hyperplasia) 10 11 
Ductal carcinoma in situ 4 4.0 
Lobular carcinoma in situ 5 5:5 13% 
Infiltrating ductal carcinoma 2 2.5 
Infiltrating lobular carcinoma l 1.0 
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The leading cause of flap failure is the use of tissue 
beyond the vascular limits of the flap. When tissue re- 
quirements are great, as in the radical mastectomy, two 
vascular pedicles should be raised to assure blood supply 
to the full width of the flap. Many of the early partial flap 
losses could have been prevented by this modification in 
the procedure.'° When firm areas occur in the new breast, 
they present a disturbing diagnostic problem. These lumps 
almost always represent fat necrosis, but this diagnosis 
should be confirmed by biopsy. Fat necrosis in the buried 
portion of the flap has decreased now that only the well- 
vascularized portions of the flap are used in the recon- 
struction. In addition, preoperative, anesthetic, and in- 
traoperative management is geared to maintaining cuta- 
neous blood flow and to preventing vasospasm in the flap. 
Isoxsuprine has a beta 2 effect with a vasodilatory action 
on the arterioles.!!"!* In theory, the preoperative and in- 
traoperative use of steroids stabilizes the cell membrane 
and inhibits the breakdown of phospholipids to vasoactive 
mediators. !? Chronic heavy smoking has a profound and 
possibly irreversible ill effect on the cutaneous microcir- 
culation. Skin loss was 58 times more likely in patients 
who had previously been smokers (p = 0.001). Previous 
radiation to the chest wall does not seem to be a factor 
in chest skin loss. The findings of this study are inconclu- 
sive regarding the effect of radiation on flap loss. When 
dealing with a heavily irradiated chest, every gram of 
transferred tissue must have a vigorous circulation. Using 
the double vascular pedicle technique assures vascularity 
to more tissue and is particularly useful in these chest wall 
irradiation cases. 

The operation is complex and demanding, and the 
margin for error is small. Therefore, in the unhealthy pa- 
tient and with inexperience or poor preparation on the 
part of the surgeon, the possibility of a major complication 
is Significant. On the other hand, the experienced surgeon 
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Dr. JOHN E. Hoopes (Baltimore, Maryland): I am tremendously 
pleased with having the opportunity to compliment Dr. Hartrampf for 
a major contribution to our surgical armamentarium. An impressive 
clinical series has been presented to you this afternoon: impressive in 
terms of the original conceptualization of the procedure, the attention 
to detail with which the technique was applied, the rigidly. objective 
manner in which the data were reviewed, and in terms of its influence 
on the entire field of reconstructive plastic surgery. 

The incidence of complications is, I believe, entirely within acceptable 
limits, and the aesthetic results that can be achieved surpass that obtain- 
able by other methods. 

I have only three questions for the authors. Number one, acceptable 
results can be obtained using procedures of lesser magnitude and, as was 
commented this morning, patient selection is critical in recommending 
any operative procedure. Do the authors, therefore, in the absence of 
significant risk factors, recommend the transverse abdominal island flap 
to all patients seeking breast reconstruction? 

Number two, the results of the procedure are particularly impressive 

aesthetically, I believe, when reconstruction is performed bilaterally. Are 
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who takes the time to master the technique and performs 
the operation frequently can offer the patient who has 
mastectomy a reconstructive procedure that is safe, with 
a predictably good lasting result. 
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there patients, therefore, for whom the authors recommend prophylactic 
contralateral mastectomy and bilateral reconstruction? 

Finally, plastic surgeons, I believe, are particularly aware of burned 
bridges. What are the reconstructive options available to a patient who 
has had unilateral transverse abdominal island flap reconstruction and, 
subsequently, requires a contralateral modified radical mastectomy? 

I very much enjoyed reading the manuscript, and I recommend the 
manuscript to all of you. I wish to congratulate Dr. Hartrampf on his 
election to Fellowship in the Southern Surgical Association and welcome 
him as a new member, and I thank the Association for the privilege of 
addressing the assembly. 


Dr. HIRAM C. POLK, JR. (Louisville, Kentucky): I believe it is time 
that the plastic surgery community grow up out of the “show and tell” 
mentality and begin to share with us the data that are meaningful about 
what happens to these patients. The good news is that, although you did 
not hear it in the presentation, Dr. Hartrampf’s manuscript has some of : 
the most important data that will have been presented. It is high time 
that he and other leaders in this field begin to answer these questions so 
we can know a number of questions that have plagued us all about breast 
cancer. 
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Let me make some points that are addressed in his manuscript, which 
he did not have time to deal with in the presentation. He has some very 
good examples of local recurrence on the chest wall and has objectively 
examined whether or not the reconstruction makes that more difficult 
to detect. That is an important observation, and to my knowledge has 
not been previously described. 

The second point that he has addressed again in his manuscript but 
not in his presentation is the issue of the woman who is having a pro- 
phylactic mastectomy on the opposite side. The histologic evidence of 
what goes on in the opposite breast has interested this Association for a 
long time, and we have one of the best examples here to analyze this in 
depth. What exactly is histologic cancer on the opposite side, and what 
actually turns into clinically significant cancer in the long run? 

Again, Dr. Hartrampf has begun to answer these questions, but I believe 
the plastic surgery community that is doing these types of reconstructions 
needs to provide data for us, not only in an episodic type of basis like 
this, but on an ongoing fashion, 

There are two or three questions that obviously follow this. What 
is the outcome of these women, and which of these women have died 
of their disease, which was uncontrolled during reconstruction and 
what not? 

Interestingly, the figures are very small and would be, I believe, a 
strong testimony for the value of this method of reconstruction. On the 
other hand, it is only by presenting that data in a life table method where 
we can understand it and analyze what goes on in breast cancer that we 
can be certain that these women are likely to benefit from this in the 
long run both biologically as well as aesthetically. 

There are two or three other questions that I hope Dr. Hartrampf will 
address at least in the closing. The first question is why do you administer 
Solu-Medrol® to the patients before and after operation? Adrenal insuf- 
ficiency is a good excuse, but I believe it would be interesting to know 
exactly what role that plays in patients and whether or not it predisposes 
to some of the infections in these particular patients. 

Secondly, I believe the other issue that Dr. Hoopes began to address 
is what are the relative contraindications in terms of previous laparotomy, 
and what might be the significance for these women who require lapa- 
rotomies in the future? Just as all of us have learned to live with the 
pacemakers and other considerations of that sort, I believe the general 
surgeon following up on the care of these women is going to need a little 
bit of a road map about how to approach this. 

I am serious in saying that I believe this paper will be the beginning 
of the end of the “show and tell” mentality because there are good data 
in the paper that for the first time address what this means to the woman 
beyond the cosmetic concerns. I hope, Carl, perhaps in answering these 
questions, you will get the chance to share some of that data with us. 


Dr. CARL R. HARTRAMPF, JR. (Closing discussion): Thank you, Dr. 
Hoopes for your remarks. To answer the question about the operation, 
as far as the magnitude of this surgery, it is a big operation. It needs to 
be refined. We have had 5 years of experience. We need 5 or 10 more 
years of experience by good surgeons who will criticize their own work 
to get it where it will be a practical operation. 

Lesser operations have a great benefit of being reversible, so if a woman 
would like to have an easy operation, a Silicone implant certainly is the 
best for her. 

I would ask that you do not continue to repeat the problems of capsular 
contracture and fatiguing the patient mentally and financially with re- 
peated Silicone operations. 

This transverse abdominal island flap is not an operation for all patients 
who have mastectomy. I will try to answer Dr. Polk’s question and Dr. 
Hoopes’ question about the contraindications. 

It is contraindicated in the obese patient and in the person in poor 
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health. It is a major operation and an elective operation. It is not indicated 
in the diabetic patient; therefore, we have to approach this as we would 
a patient with an elective operation with a major medical problem. It is 
not indicated there. 

As far as the prophylactic mastectomy on the opposite side followed 
by a bilateral reconstruction, 37 patients with a high-risk breast elected 
to have mastectomy on the opposite side. This was followed by bilateral 
reconstruction. All patients are satisfactory, and over the short follow- 
up period have no carcinoma in the reconstructed opposite breast. How- 
ever, we do have three carcinomas in the contralateral breast in patients 
in this series over this short period. 

Now, if the patient has carcinoma in the opposite breast and has had 
this abdominal flap operation, what option does she have for reconstruc- 
tion? The patient has only one good option as far as an aesthetic im- 
provement and that would be some sort of autogenous tissue because 
there is no alloplastic material that will make a breast feel and look lixe 
the one made on the opposite side. In this case, you would have to go 
to a free gluteal flap or something like that. 

Dr. Polk, I agree with you completely about the objectivity and tae 
“show and tell” mentality. I must admit that I am a plastic surgeon, bat 
I do know how to operate, and I am going to try to be objective. 

I appreciate your comments. I believe I have already said that we have 
had three carcinomas of the opposite breast. We had five chest wall 
recurrences after surgery. In one patient it delayed treatment of the chest 
wall recurrence for about 3 months, but having a higher index of sus- 
picion, there would not have been a delay; therefore, I would say that is 
a surgeon error and not an error of the technique. All the others were 
picked up very early. 

Two of the chest wall recurrences were in Stage I disease and three of 
them were in Stage II disease. 

The examination of the opposite breast: I did not have time to give 
that information, but we had a 13% malignancy rate in the opposite 
breast. 

Now, why do I use Solu-Medrol? (Slide) Solu-Medrol may have more 
benefit than we realize in that it stabilizes the cell membrane, and prevents 
the breakdown of the membrane phospholipids at the steroid block here 
to form arachidonic acid, which goes on to give you thromboxane and 
products that cause vasospasm. By pretreating or preoperative medication 
with Solu-Medrol, we believe we are improving the results. 

We have no double-blind study to show that, but I can tell you this. 
The flaps that we raise now are pink from beginning to end where in 
the early part of this series, they certainly were not. 

I do not believe that the infection rate here was inordinately high. I 
do not believe that Solu-Medrol contributed to the infection rate. All of 
these infections would have been prevented by the simple drainage of a 
hematoma or a seroma; therefore, all the infections occurred in an un- 
recognized seroma or hematoma. 

We have already discussed the contraindications, but I would like to 
say this. As far as the closure of the abdomen, how would the general 
surgeon, abdominal surgeon, get back into the abdomen? That would 
be a very simple matter to go right down the linea alba, straight down 
the line, and repair it the same way. 

Our patients have had cesarean sections and other laparotomies with 
no difficulty after surgery. 

There are abdominal scars that are contraindications to this surgery 
such as a Kocher incision for a right-sided flap. If you are doing a bilateral 
reconstruction and you have got a Kocher incision, you have got to 
figure out something else. Part of the challenge is how to get around 
these abdominal scars. 

Midline scars are no problem unless you try to use tissue across the 
midline, and there you would use a double pedicle flap, double vascular 
pedicle. 





Management of Nonpalpable Breast Abnormalities 





RICHARD E. SYMMONDS, JR., M.D., F.A.C.S. and JOHN W. ROBERTS, M.D.,F.A.C.S. / 


From January 1982 to June 1986, 444 patients had localization E 


of 500 nonpalpable mammographically suspicious lesions using 
the Kopans hook wire technique. Four hundred ninety-nine biop- 
sies were performed in 443 patients. Cancer was identified in 
12% of the biopsies performed for a suspicious mass or density 
and in 20% of biopsies performed for suspicious calcifications. 
Carcinoma was identified in a total of 72 biopsies (14%) per- 
formed in 65 patients; 82% of the malignant lesions were invasive. 
All lesions were small; 76% of the cancers were 1.0 cm or less 
in diameter. Sixty-two axillary dissections were performed of 
which seven (11%) had positive nodes. Advantages of preoper- 
ative needle localization include precise localization of the lesion, 
a small incision, and removal of a small amount of breast tissue 
with no cosmetic deformity. Outpatient biopsy of these lesions 
can be easily performed under local anesthesia. Identification 
and treatment of these small preclinical cancers should lead to 
improved survival from breast cancer. 


THER THAN LUNG CANCER, cancer of the breast 
accounts for more deaths of American women 
than any malignancy. It is estimated that about 

120,000 cases of breast, cancer will be diagnosed in 1986 
and that approximately 40,000 women will die of the dis- 
ease.! Because breast cancer will develop in 9% of women, 
every woman should be considered at risk. Identifying 
breast cancers before they become palpable should im- 
prove survival rates.” 

Mammography provides the most effective method for 
early detection of nonpalpable breast cancer.” Several 
studies have shown improved patient survival rates from 
mass screening with serial mammography.” A biopsy must 
be performed on suspicious mammographic abnormalities 
_to allow appropriate treatment if cancer is identified. 
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These biopsies require either a large blind breast biopsy 
or some type of preoperative localization procedure. We 
describe our experience with breast biopsy after preop- 
erative needle localization of nonpalpable mammograph- 
ically identified breast abnormalities. 


Methods and Materials 


Records of patients at our hospital who had breast bi- 
opsy of nonpalpable suspicious mammographic abnor- 
malities from January 1982 to June 1986 were retrospec- 
tively reviewed. There were 500 suspicious lesions local- 
ized in 444 patients. Suspicious mammographic findings 
were Classified as: (1) a mass or density; (2) a suspicious 
clustering of calcifications; or (3) a mass that contained 
calcifications. Patients had preoperative localization by 
our radiologists using the Kopans hook wire localizing 
system that was performed under local anesthesia using 
a xeromammogram unit in an outpatient radiology suite. 

Using a modification of the Kopans technique,’ a nee- 
dle was inserted perpendicular to the chest wall under 
mammographic control so that the tip of the needle was 
positioned adjacent to the suspicious lesion. A hooked 
wire was then advanced through the needle and the needle 


_. retracted. Completion craniocaudad and lateral mam- 


mograms were then obtained to confirm final placement 
of the hook wire. The lesion was considered appropriately 


‘localized when the tip of the wire was within 1 cm of the 


lesion on both views. Most lesions were localized with a 
single wire, but many patients had more than one lesion/ 
localized. 

At this point the wire was bent at skin level, covered 
with a sterile dressing and the patient was transferred to 
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TABLE 1. Age of Patients 
Entire Group Patients with 
(444)* Cancer (65}T Per cent 
-e with Cancer 
Age No. of No. of by Age 
A. (years) Patients % Patients % Group 
30-39 19 4 0 0 — 
40-49 66 15 2 3 2 
50-59 142 32 22 34 15 
60-69 143 32 25 39 17 
70-79 68 15. 14 22 21 


80-89 6 l 2 goo 33 


* Age range: 32-82; mean: 60. 
Tt Age range: 45-82; mean: 64. 


the operating room with the final mammograms. The 
hook in the wire prevented its dislodgement during trans- 
portation of the patient and preparation for surgery. 
Biopsies were performed under general or local anesthesia, 
usually on an outpatient basis. The biopsy specimen in- 
cluded a segment of breast tissue containing the wire. 

Specimen radiography was not used routinely but was 
used on the majority of patients with calcifications. Fro- 
zen-section diagnosis was used on all biopsies. Occasion- 
ally the frozen-section diagnosis was the basis for pro- 
ceeding at the time of biopsy with definitive treatment of 
breast cancer. In addition, if carcinoma was identified on 
frozen section and the lesion was large enough, tissue was 
sent for estrogen and progesterone receptor assay. 


Results 


After 500 localization procedures, 499 biopsies for 
nonpalpable mammographic lesions were performed in 
443 patients. An additional patient had a cyst drain spon- 
taneously during the localization procedure. This mam- 
mographic abnormality disappeared completely, thus 
eliminating the need for biopsy. Preoperative localization 
was done for two lesions in 45 patients and for three lesions 
in six patients. A statistically significant change in the 
incidence of breast cancer was noted at age 50 (Table 1). 


TABLE 2. Indication for Mammogram 





Entire Group Patients with 
(444) Cancer (65) 
No. of No. of 

Indication Patients % Patients % 
- Routine 399 90 56 86 
Pain 12 3 3 5 
Mass 23 5 4 6 
Nipple discharge 4 I l 1 
Other 6 l l 1 
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TABLE 3. Mammographic Indications for Biopsy 


Entire Group Patients with 
(444) Cancer (65) 
# # Per cent 
Finding Abnormalities % Cancers % Malignant 
Mass 292 58 35 49 12 
Calcifications 184 37 36 50 20 
Mass with calcifi- 
cations 24 5 1 l 4 
Total 500 72 


Only two of 85 patients (2%) younger than 50 years were 
found to have breast cancer, but the incidence of cancer 
increased significantly at age 50. 

In most patients, mammography was performed as 
routine screening (Table 2), and in the remaining patients 
the symptoms were judged not to be caused by the pa- 
tients’ mammographic abnormality. Although the mam- 
mographic indication for biopsy was more frequently a 
suspicious mass or density than suspicious calcifications, 
the distribution of the cancers was about equal (Table 3); 
more of the patients with suspicious calcifications had 
occult malignancy (20%). Benign breast tissue was iden- 
tified in 86% of the biopsies (Table 4). The 72 cancers 
(14%) were identified in 65 patients, one of whom had 
bilateral invasive carcinomas. In fact, 83% of patients had 
invasive lesions (Table 5). In our series, 12 patients had 
false-negative pathology reports on frozen section and one 
had a false-positive frozen section; this patient, who was 
under general anesthesia, had an axillary dissection only. 
Most of the lesions were small (Table 6); about half of 
the lesions (51%) were 0.5 cm or smaller or were unmea- 
surable. Multicentricity, defined as a focus of invasive or 
noninvasive carcinoma away from the biopsy site, was 
present in 16 patients (24%). Two patients had bilateral 
breast cancer (3%). Most patients with cancer were treated 
by total mastectomy and axillary dissection (Table 7). Six 
of seven patients having biopsy and axillary dissection 
had radiation therapy. One of these patients had bilateral 


TABLE 4. Pathologic Diagnoses of 499 Nonpalpable 








Breast Abnormalities* 

No. of 
Diagnosis Biopsies % 
Fibrocystic disease 326 65 
Fibroadenoma 89 18 
Lymph node 9 2 
Lipoma 3 | 
Cancer 72 14 





* One additional patient did not have a biopsy; cyst drained sponta- 
neously during localization. 
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TABLE 5. Pathologic Diagnosis in 72 Nonpalpable Breast Cancers 


Biopsies Patients 
tore te Positive 
Diagnosis N % N % Nodes 
Invasive: 59 (82%) 
Ductal 45 63 4l 63 5 
Lobular | l 1 2 l 
Microinvasive ductal 13 18 12 18 l 
In situ: 13 (18%) 
Ductal 12 17 10 15 — 
Lobular Í I 1 2 — 
Total 72 65 


TABLE 6, Size of Malignant Lesions 





Size* N p 
<1.0 cm 55 76 
>1,0 cm 17 24 





* Average size: 1.1 cm. Largest size: 2.2 cm. 


breast cancers treated this way. Of the two patients who 
had biopsy only, one presented with metastatic disease 
to an axillary mass and to supraclavicular nodes and 
the other patient declined recommendations for further 
therapy. 

Only seven patients (11%) with cancer had positive ax- 
illary lymph nodes (Table 8), including the above patient 
who presented with the axillary mass. This patient had 
only a 2-mm primary cancer. Eleven patients had non- 
invasive breast cancers; nine of these had axillary dissec- 
tions and none had positive nodes. 

Fifty-five patients had family histories of breast cancer; 
at biopsy 15 of these women (27%) were found to have 
carcinoma, compared with a 13% incidence of cancer in 
those with no family history of breast cancer (p = 0.03). 
Contralateral breast cancer had been previously resected 
in 18 patients; five of these women (28%) were found to 
have occult carcinoma in the remaining breast, compared 
with an incidence of 14% in those who had not had pre- 
vious breast carcinoma, a difference that was not statis- 
tically significant. 

General anesthesia was used in 283 patients (64%), 
whereas local anesthesia was used in 160 patients (36%). 


TABLE 7. Treatment of Breast Cancers in 65 Patients 





No, of 
Treatment Patients % 
Total mastectomy and axillary dissection 53 82 
Biopsy and axillary dissection 7 1! 
Single mastectomy 2 3 
Subcutaneous mastectomy | 2 
Biopsy only 2 3 
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TABLE 8. Nodal Status of 61 Patients with 62 Axillary Dissections 


No. of 
Nodal status Patients P 
Negative nodes and no distant 
metastases 55 89 
Axillary nodes: 7 (11%) 
| positive 
2 positive 
>2 positive 
Distant metastases and positive nodes 


we BD DO N 


Some patients who had local anesthesia also had intra- 
venous sedation. Average operating time for a single bi- 
opsy was 30 minutes with a range of 10-60 minutes. 

Although 13 patients had wound infections (Table 9), 
six had mild erythema that responded to oral antibiotics. 
The remaining patients had the incisions opened for 
drainage. Hospitalization was not required to treat any 
patients with complications. One woman had a vasovagal ` 
reaction during the localization procedure; she recovered 
rapidly after lying down and had biopsy under local anes- 
thesia without incident. The two patients with incomplete 
excision of suspicious calcifications identified by follow- 
up mammography, having declined further biopsy, are 
being followed closely. 


Discussion 


Preoperative localization of suspicious nonpalpable 
mammographic abnormalities is essential. These lesions 
are usually small and are often deep in the breast. Without 
either preoperative localization or extensive removal of 
breast tissue, they would be impossible to find. Blind breast 
biopsy without localization is inaccurate, is cosmetically 
deforming, and usually requires general anesthesia. We 
believe that a cosmetic defect is inappropriate, especially 
for the 86% with benign lesions. 

Because we found localization techniques involving 
straight needles and dye injection unsatisfactory, in this 
series we used a Kopans hook wire localization technique 
and have found it to be superior. This needle localization 
procedure is well tolerated by the patient, allows precise 
localization of the lesion, and the wire has not migrated. 


TABLE 9. Complications of Needle Localization Biopsy 





No. of 
Complication Patients % 
Infection 13 2.6 
Hematoma 4 0.8 
Incomplete excision 2 0.4 
Vasovagal reaction l 0.2 
Total 20 4.0 
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Needle localization has additional advantages: a smaller 
incision is made because less tissue is removed and usually 
no cosmetic deformity results. 

Although most patients in this series had general anes- 


_ thesia for the biopsy, we have developed an increased 
_ preference for outpatient local anesthesia using this tech- 


nique. As others have reported, we now use local anes- 
thesia almost exclusively.” Local anesthesia is well tol- 
erated, allows an immediate return to normal activity, 
and knowing that 86% of abnormalities will be benign, 
complete discussion of treatment options for breast cancer 
with all patients is unnecessary before operation. 

Our standard now is to do a frozen section on all biop- 
sies and postpone definitive surgery until the final pa- 
thology report is complete. However, the frozen-section 
diagnosis allows for preliminary discussion of the findings. 
If a cancer is diagnosed on the final pathology report, we 
then discuss treatment options in detail with the patient. 

If the mammographic lesion has calcifications and a 


“ mass cannot be palpated at the time of biopsy, then spec- 


imen radiography should be performed. Although we did 
not do routine specimen radiography in this series, we 
used it on most patients who had suspicious calcifications. 
Based on our experience of having two patients with re- 
sidual abnormalities and the experience of others,>® we 
recommend specimen radiography for all lesions with 
calcifications. We have not found it helpful to perform 
specimen radiography for mass lesions not containing 
calcifications. Specimen radiography ensures that the le- 
sion has been removed while the incision is still open, 
and allows frozen-section pathologic examination of the 
appropriate tissue. Whether or not specimen radiography 
is performed, to be certain that the abnormality has been 
removed and to serve as a baseline for future reference, 
we recommend follow-up mammography in about 2 
months in all patients. 

Current mammographic techniques do not reliably dif- 
ferentiate between benign and malignant lesions; there- 
fore, most biopsies will be benign. In this series the inci- 
dence of cancer is a relatively low (14%), which corre- 
sponds closely to that of Bigelow et al. (16%) and Poole 
et al.” (14%). However, these rates are lower than other 
recent series with a 21-30% malignancy rate.*”!°'* The 
differences may be due to our patient selection process. 
Not only did more of our patients have biopsies for mass 
lesions (58%) than for suspicious calcifications (37%), but 
perhaps more lesions that were less suspicious mammo- 
graphically had biopsies. Other investigators have noted 
an increased malignancy rate in patients with calcifications 
only.*™!3 In our series patients with mammographic mi- 


-crocalcifications had a 20% malignancy rate compared 
‘with a 12% rate in patients who had a suspicious mass or 


increased density. Interestingly, 10 of 13 biopsies with 
carcinoma in situ were performed for suspicious calcifi- 
cations (77%). Our low malignancy rate in patients who 
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had a mass with calcifications (4%) is unexpectedly low; 
this is in contrast to a 59% rate of carcinoma in such 
patients reported by Schwartz et al.'° 

Because we are finding small, frequently noninvasive 
cancers, we believe our aggressive approach of performing 
a biopsy on all suspicious mammographic lesions is ap- 
propriate. Of the 72 malignancies found in this study, 55 
(76%) were 1 cm or less in diameter. In fact, the average 
diameter of measurable lesions was just over 1 cm, which 
compares favorably with series of women who have pal- 
pable breast cancers in whom the average size is 2.5-3 
cm.'° Patients with these small nonpalpable cancers 
should have a 10-year survival rate of 95%.' We believe 
that the rate of carcinoma (14%) is not too low. Other 
series of needle localization biopsies report rates of car- 
cinoma ranging from 14-47% with a mean of about 24%.? 
If a significant number of minimal cancers are identified, 
even a rate as low as 10% could be appropriate. '* Minimal 
breast cancer has been defined as being in situ lesions and 
invasive lesions < 5 mm, but many definitions have been 
used.'? Although the cancers in this series were discovered 
at an early (preclinical) stage, most (82%) were invasive. 
Calling these small, clinically occult lesions “minimal” 
may invite inadequate treatment and should be avoided. 
We agree with Schwartz et al.’° that invasive cancers 
should not be called minimal just because they are dis- 
covered by mammography. The status of the axillary 
lymph nodes is more important than size.'° In this series 
three patients with positive axillary lymph nodes had le- 
sions smaller than 5 mm. 

In the 62 axillary lymph node dissections in our series, 
seven (11%) had positive axillary lymph nodes. Again, 
this compares favorably with women with palpable breast 
cancers who have positive lymph nodes in about 50%.! 
Nine axillary dissections were performed in women who 
had noninvasive cancer, and none of these patients had 
positive axillary lymph nodes. Although it is possible that 
those with noninvasive (in situ) carcinoma may not need 
axillary lymph node dissection, one patient with in situ 
carcinoma was found on biopsy to have residual invasive 
carcinoma in the mastectomy specimen. One series re- 
ported no axillary metastases in 33 specimens with in situ 
or microinvasive lesions,” but one patient in our series 
with a microinvasive carcinoma had a positive axillary 
lymph node. The 11% rate of positive axillary lymph nodes 
includes those with in situ lesions. Of patients with in- 
vasive carcinomas, only 13% had positive axillary lymph 
nodes, which compares favorably with rates of 22-35% 
in recent reports. !®™!! 

Multicentricity was demonstrated in 24% of patients, 
which is somewhat lower than the 40-47% rate of mul- 
ticentricity reported by others. '*!° If thin sectioning rather 
than routine pathologic examination had been performed, 
it is possible that our multicentricity rate might have been 
higher. When considering treatment options, multicen- 
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tricity could have serious implications if less than total 
mastectomy is performed. 

Four per cent of patients had complications; wound 
infection occurred in 3% of patients, which corresponds 
to a 2% infection rate requiring hospitalization reported 
by Homer et al.° We believe that the slightly increased 
infection rate is due to the patient having to be transferred 
from radiology to surgery during which sterility can be 
disrupted. The four hematomas were due to the biopsy 
and not the localization procedure. The one patient with 
a vasovagal reaction was the only complication due di- 
rectly to the localization procedure, which is a compli- 
cation reported by others.* 

In our series the main risk factors for breast cancer of 
increased age, a family history of breast cancer, and pre- 
vious breast cancer history were associated with an in- 
creased incidence of breast cancer. Patients with these 
risk factors should be screened carefully. Mammographic 
screening of asymptomatic women is an important step 
in reducing mortality from breast cancer. It has been 
shown to have reduced mortality rates from breast cancer 
by 20-30% and to have decreased the percentage of pa- 
tients with Stage II disease or higher by 60%.*'* Mam- 
mographic screening will reduce breast cancer mortality 
only if the abnormalities identified are managed aggres- 
sively. A biopsy should be performed on any nonpalpable 
suspicious lesion. If cancer is identified, then appropriate 
surgery should be performed, usually a total mastectomy 
with axillary dissection in this series. 

Although mortality can be decreased by mammo- 
graphic screening, three issues on breast screening of 
asymptomatic women remain: expense, labor, and com- 
pliance. The major cost component is the mammogram, 
which accounts for 90% of the cost; however, costs will 
also be increased by the number of biopsies generated by 
abnormal mammograms. The cost projection for the an- 
nual screening of 50 million women over the age of 50 
by 1990 is overwhelming.’ Obviously, some efforts to re- 
duce this cost have to be made. A Swedish study showed 
improved survival rates from a single-view mammogram 
taken every 2-3 years,' an approach that has not been 
well accepted in the United States. Also, even if the 
American Cancer Society (ACS) guidelines were followed 
by all, there would not be enough radiologists to analyze 
the mammograms. Currently, compliance rates with the 
ACS guidelines among surgeons is about 11%.' As the 
use of screening mammography increases, it may become 


DISCUSSION 


Dr. RONALD Coy JONES (Dallas, Texas): I believe Dr. Roberts and 
Symmonds have brought to our attention the importance of the liberal 
use of mammography for the early detection of breast cancer. Only 11% 
of their patients had positive nodes, which is much lower than the usual 
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necessary to use paramedical personnel to screen the 
mammograms, which may also decrease the costs. 

Patient compliance is also a problem. Many women 
do not understand the importance of breast cancer 
screening, how effectively early breast cancer can be de- 
tected, and the increased treatment options if cancer is 
discovered early. Because some women fear a mastectomy 
if cancer is found, they will not comply with screening. 
These components of noncompliance should be addressed 
by public education. 


Acknowledgments 


The authors thank Dr. Argye Hillis, biostatistician, Dana Evans, and 
Lucille Marcovecchio for assistance in preparing this manuscript. 


References 


1. Wertheimer MD, Costanza ME, Dodson TF, et al. Increasing the 
effort toward breast cancer detection. JAMA 1986; 255:1311- 
i315. 

2. Council on Scientific Affairs, American Medical Association. Early 
detection of breast cancer. JAMA 1984; 252:3008-301 1. 

3. Rodes ND, Lopez MJ, Pearson DK, et al. The impact of breast 
cancer screening on survival. Cancer 1986; 57:581-585. 

4. Gisvold JJ, Martin JK. Prebiopsy localization of nonpalpable breast 
lesions. Am J Roentgenol 1984; 143:477-481. 

5. Bigelow R, Smith R, Goodman PA, Wilson GS. Needle localization 
of nonpalpable breast masses. Arch Surg 1985; 120:565-569. 

6. Homer MD, Smith TJ, Marchant DJ. Outpatient needle localization 
and biopsy for nonpalpable breast lesions. JAMA 1984; 252:2452- 
2454. 

7. Wilhelm MC, de Paredes ES, Pope T, Wanebo HJ. The changing 
mammogram: a primary indication for needle localization biopsy. 
Arch Surg 1986; 121:1311-1314. 

8. Powell RW, McSweeney MB, Wilson CE. X-ray calcifications as 
the only basis for breast biopsy. Ann Surg 1983; 197:555-559. 

9. Poole GV, Choplin RH, Sterchi JM, et al. Occult lesions of the 
breast. Surg Gynecol Obstet 1986; 163:107~110. 

10. Schwartz GF, Feig SA, Rosenberg AL, et al. Staging and treatment 
of clinically occult breast cancer. Cancer 1984; 53:1379-1384. 

11. Meyer JE, Kopans DB, Stomper PC, Lindfors KK. Occult breast 
abnormalities: percutaneous preoperative needle localization. 
Radiology 1984; 150:335-337. 

12. Marrujo G, Jolly PC, Hall MH. Nonpalpable breast cancer: needle- 
localized biopsy for diagnosis and consideration for treatment. 
Am J Surg 1986; 151:599-602, 

13. Schwartz GF, Patchefsky AS, Feig SA, et al. Clinically occult breast 
cancer: multicentricity and implications for treatment. Ann Surg 
1980; 191:8-12. 

14. Moskowitz M. Minimal breast cancer redux. Radiol Clin North Am 
1983; 21:93~113., 

15. Bedwani R, Vana J, Rosner D, et al. Management and survival of 
female patients with “minimal” breast cancer: as observed in the 
long-term and short-term surveys of the American College of 
Surgeons. Cancer 1981; 47:2769-2778. 

16. Tinnermans JGM, Wobbes T, van der Sluis RF, et al. Multicentricity 
in nonpalpable breast carcinoma and its implications for treat- 
ment. Am J Surg 1986; 151:334-338. 


40-50% that is quoted if the mass is first detected by the patient or by 
the physician. Therefore, these patients in their series should have . 
5-year survival rate in excess of 90%. 

I believe it is also important for the surgeon to remember that one of 
every four or five patients with cluster microcalcification will have car- 
cinoma on biopsy. : 
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In their manuscript, only 2% of all cancers were in patients under the 
age of 50, which seems to be rather low, and I wonder if they have an 
explanation for this, perhaps an excellent physical examination may have 
excluded some of those patients. Secondly, 82% of patients had invasive 
carcinoma when detected by mammography alone, and this seems rather 
high since several reports have emphasized that the value of routine 
mammography in at least half to more than half of those patients is that 
they have an in situ lesion or a noninvasive lesion. Thirdly, how do you 
examine the margins of the excised specimen at the time of biopsy, and 
if you do not, how do you treat the patient who has microscopically 
involved margins and desires in the postoperative period to have lump- 
ectomy and radiation? Lastly, what percentage of patients treated at your 
institution have had their cancer detected by mammography alone? 


Dr. MORTON C. WILHELM (Charlottesville, Virginia): As a new 
member, I thank you for the privilege of membership in this group and 
tell you that I look forward to participating in both the scientific and 
social activities in the future. I enjoyed looking at the authors’ paper. 
We have had a particular interest in this in Charlottesville. 

I believe that the authors are to be congratulated for looking at their 
information in detail, and I encourage each of you if you are going to 
do this procedure to look at what you are doing, and only if you look 
at it carefully, will you know your yield. You should include your pa- 
thologist and radiologist in this because I believe you might find that 
you will improve your results. i 

We, too, use the hook wire, We have found it very satisfactory. I have 
even had it put in the day before on some patients, and this works well. 

We use local anesthesia. In looking at the last 100 local anesthetics, 
we used an average of 11.5 mL of local anesthetics. You can see that 
this can be done easily under local anesthesia. 

We generally do not perform frozen sections except when there is a 
specific nodule where we might get receptor studies. 

We do specimen mammography on all patients with calcifications. 
We frequently do not do them in patients of density because they rarely 
help. One word of caution. When vou are operating on these patients 
for a nodule, you should be sure that you have the nodule in the specimen 
you remove. Sometimes what we have found happens is the needle and 


the wire will slip off of the nodule, which is firm, and when you take out - 


the area, you will miss the nodule; therefore, look at your specimen. See 
whethér the nodule is there in the case of a true nodule, and if it is not, 
feel around because you may have missed it. 

I would like to look at a group of patients we have examined that 
have had (slide) biopsies for nonpalpable lesions. This came about by 
having a physician’s wife who was 55 years old come to me last year 
with a change in her mammogram. She had had a mammogram the 
year before, then developed a nodule. I took it out, and it was a fibroad- 
enoma. I believed that is not supposed to happen in a 55-year-old, but 
obviously it does; therefore, we started looking at people of this age 
group. 
` We looked at 195 women who had a previously considered normal 
mammogram within 1-4 years before this biopsy was carried out. The 
majority of them were benign as you will note. Yet, we did have a pickup 
rate of carcinoma in 17% of patients. i 

(Slide) This is a breakdown of these lesions, and you will notice the 
number of perimenopausal and menopausal women in whom benign 
changes develop that take place in the breast. 

You see fibroadenomas. You see fibrous areas and you see a lot of 
fibrocystic disease. These are the lesions that are giving us a hard time 
as far as mammography. They are developing in these older women. I 
believe we might see more of these lesions as the vanishing menopause 
has arrived. As you know, many women today are going to use Premarin®, 
and I believe that we may be plagued with more women having these 
changes, which will make it difficult for us to separate these from ma- 
lignant lesions on mammography. 

If we look at the interval cancers, that is, those women who have had 
a previously considered normal mammogram and subsequently had an 
abnormality that led to the diagnosis of cancer, we can see that we picked 
up 35 cancers in these women. The nice thing about this was the majority 
were “in situ,” certainly in the 2~4-year follow-up period. 

You can see the benefits then for the recommendations of the American 
Cancer Society that people have yearly mammograms. 


NONPALPABLE BREAST ABNORMALITIES 


525. 


(Slide) This demonstrates that in our initial group about 50% of our 
lesions were invasive. In those in which we did interval biopsies anc 
found cancers, we found a 30% incidence of invasive cancers. This cer- 
tainly makes it worthwhile that we carry out repeated mammography 
and that we carefully examine this for any change and perform biopsies 
on these women. 

(Slide) There is no question this is going to have a significant impac 
on your practice, and we looked at this in our institution. We ran along 
for a 6-year period of doing about 80 every 3 years, and suddenly from 
1982-1985 we jumped up to 371. I am sure if you look in your owa 
series, you will find this to be true. In 1986 it looks like we are going to 
have about 200 in our institution, so this is going to have a significamt 
impact on all of us as far as our surgical practice is concerned. However, 
if, as the authors say, we can pick these lesions up when they are early, 
if we can find individuals who have negative nodes and only 13% wita 
invasive cancers, then I believe we can have a significant impact 03 
helping these women. 


Dr. RICHARD T. MYERS (Winston-Salem, North Carolina): We also 
have been interested in the occult breast lesion and our recent experience 
has been published (Surg Gynecol Obstet August 1986). 

(Slide) Our technique parallels that of Doctors Symmonds and Robers 
in that the radiologist places a needle into the breast tissue by mam- 
mographic guidance with the point into or closely adjacent to the sus- . 
picious lesion allowing its easy removal. More often than not, a repeat 
roentgenogram of the excised tissue is done for verification (Slide). 

(Slide) In our series of 195 patients, the incidence of malignancy was 
13.7%, which corresponds closely with the 14% reported today by Doctors 
Symmonds and Roberts. In suspicious lesions, calcified or not calcified, 
the incidence is practically identical at about 14%. Furthermore, if the 
lesion is malignant, over 90% will be Stage 0 or I. This represents a 
significant improvement in early detection of breast cancer. 

I commend Dr. Symmonds and Roberts on their excellent presentaticn 
on a timely subject. 


Dr. ERLE E. PEACOCK, JR. (Chapel Hill, North Carolina): I have two 
comments. The first is that I foresee a problem if we continue to taxe 
86% of patients to the operating room for a biopsy under general anes- 
thesia who have only fibrocystic disease. Fourteen per cent cancer means 
to me that radiologists are over-reading films and that too many peore 
are being operated on unnecessarily. Have you discussed this problem 
with your radiologist? 

The second comment is based on the question of whether a needle is 
needed. Nearly 5 years ago it occurred to me that preoperative needle 
placement was unnecessary. Since that time I ask the radiologist to give 
me two coordinates and the calculated depth of the lesion. As an oat- 
patient surgical procedure performed under local anesthesia, I have the 
nurse hold the patient’s breast in the exact position for mammograpay 
while I plot the two coordinates on the surface. I then excise a core of 
tissue, which admittedly is perhaps 1 cm greater in diameter than when 
a needle is used. In only one of 26 patients have I failed to remove the 
lesion. While I am closing the wound the radiologist x-rays the specimen. 
In the occasional patient in whom I have missed the lesion, the radiologist 
is always able to tell me where it is in relation to the specimen I removed. 
By following his directions I have been able to remove the lesion the 
second time. 

It seems to me there are a number of significant advantages. The 
patient is spared the psychological and emotional trauma of having to 
go to x-ray and have a needle placed in her breast. The surgeon is spared 
delay in the operating room because there was a hold-up in x-ray. The 
breast is spared another dose of radiation and the pathologist receives a 
very small specimen because the radiologist removes 90% of it and plazes 
a needle in the remainder when he has the specimen on a cork board. 
It does not seem to me necessary to use a preoperative wire. Would zhe 
authors please comment. 


Dr. SALLY MATTINGLY (Lexington, Kentucky): We, too, at the Uni- 
versity of Kentucky have been involved in this technique, particularly 
over the last 5 years and have found in our series of about 150 patients 
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a 12.5% cancer rate. Interestingly, all of these women had no positive 
nodes; therefore, all had Stage I disease. 

I would like to comment on the technique, and then focus on another 
aspect, that is, what type of benign disease was removed when the lesion 
was benign. 

We recently got a new mammogram unit that allows the radiologist 
to use the compression grid technique for inserting the needle wire lo- 
calization before operation, and we found that this did change our surgical 
approach somewhat because you are dealing with yet another plan. When 
compressing the breast, it gives a more direct shot to stick the needle in. 
However, it also means that the needle may be in deeper than it was 
when it was done more in a free hand method, and I wonder what type 
of technique your radiologist is using. 

We.also x-ray all the specimens removed even though it is not as 
accurate when you are déaling with a mass or density that has been 
removed as with microcalcifications. However, we have found that this 
has helped considerably in ensuring the removal of the lesion. ` 

Now on to what kind of benign disease you are removing. An article 
in the New England Medical Journal that appeared almost 2 years ago 
by Dr. David Page from Vanderbilt, focused on the risk of development 
of breast cancer in women who had had the diagnosis of atypical hy- 
perplasia of the breast. It turns out that in many series, including his, 
this diagnosis is present in about 4% of women. In our series of biopsies 
after needle localization, we had a 9% incidence of atypical hyperplasia 
and have been very careful in our surgery group to follow these patients 
up as a high-risk group and have found in the last 2 years one patient 
in whom an interval cancer developed in the same breast from which 
the biopsy specimen had been taken. 

I wondered if you had looked at this in your series, and I believe that 
this may be another advantage of this type of screening of the breast in 
women because this does seem to put the woman at a very high risk. 


Dr. CARL SUTHERLAND (New Orleans, Louisiana): This paper intro- 
duces one of the major health issues of the day. 

The American Cancer Society will have breast screening as its major 
goal for 1987. For that reason, the Field Liaison Program of the American 
College of Surgeons has also adopted the same goal. Some of us are going 
to be directly involved in coordination of those programs and will be 
responsible for the policies and recommendations. of these two major 
organizations. 

. Although several questions of major importance have already arisen, 
two are the most frequently asked and, as far as I am concerned, are 
going to be the major problems and questions needing resolution. 

The first is quality control of the radiologist, alluded to earlier. Major 
differences continue to exist between radiologists in their interpretation 
of these films, to the point of some radiologists not interpreting any film 
without adding a conclusion like, “Malignancy cannot be excluded; biopsy 
is recommended. ds 

` Are we, therefore, to reward women for screening by having a biopsy 

in almost every case? Who should establish the rules and guidelines for 
mammographic interpretation, and what are we going to do about fa- 
cilities that fall outside of these guidelines on either side (e.g., a biopsy 
for everybody, or only on those patients found to have malignancy)? 
-~ The second question is the appropriate therapy for these patients. 
Certainly, considerable concern exists among some people involved in 
this project that if we convince women to participate in the programs 
and cancer is found, some of them will be treated by modified radical 
mastectomy. Some believe this is no reward for participating in screening 
programs, when at least two clinical trials find no difference i in survival 
rates in women who have more advanced disease and poorer prognosis 
than usually found during screening programs, and are being treated 
with less than modified radical mastectomy (i.e. local resection with 
radiation therapy plus axillary dissection). In this group of patients with 
excellent prognosis, perhaps not only parie gomy but radiation therapy 
may not even be necessary. 

I see the resolution ofthese issues as having a major impact on success 
of the programs, and determining whether routine screening will become 
_ a reality for substantial proportions of these women. 
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I enjoyed this paper. It raises many important issues, and is well done. 
We would welcome any help you can give us regarding thes questions. 


DR. ROBERT P. HUMMEL (Cincinnati, Ohio): I apologize for prolonging 
things but would like to share some data with you. Our experience is 
very similar at the Breast Consultation Center of the University of Cin- 
cinnati to that presented here today. 

Of the 740 needle localizations for nonpalpable lesions, we had an 
overall incidence of carcinoma of 19% with approximately 80% being 
in the Stage 0 to Stage I group and the remainder in the Stage II group. 
We also had a 6% incidence of atypical hyperplasia as mentioned by 
other discussants and a 10% incidence of fibroadenoma. 

I would like to mention one other factor, which looks at this problem 
from a slightly different perspective. The question that has been raised 
is the value of mammographic signs. We looked at 205 patients with 
breast carcinomas who had mammography at the University of Cincinnati 
Breast Consultation Center. We split them into a negative physical ex- 
amination group and a positive physical examination group. Results of 
positive physical exarnination may have been no more than a thickening 
on one side or an actual breast mass that might be palpated. 

With the negative physical examination (the group that we are talking 
about in this paper), we had 41 cases of carcinoma diagnosed by punctate 
calcifications alone. The predictive value for this group was 11.5%. When 
the radiologists said, “You had better biopsy these calcifications because 
they might be malignant,” 11.5% were. Interestingly enough, the pre- 
dictive value was less if a mass was felt; but I believe that many patients © 
with masses have biopsy due to the mass rather than the suspicious 
nature of the calcifications. When the radiologist said that the mam- 
mogram showed a mass that was possibly malignant, that statement had 
a 5% predictive rate with a negative physical examination. If the radiologist 
said the mass was possibly malignant and you palpated something, then 
the predictive value went up to 11%. If the radiologist stated the mass 
was malignant and you could not feel anything, 74% of these cases were 
malignant. If you did feel something, that finding was 100% predictive. 
We should remember that many people who have an obviously malignant 
mass do not even have mammography done. 

When the mass was questionable radiographically (there was some 
asymmetry between one breast and the other) and you couldn’t palpate 
anything abnormal, all of those biopsy results were negative, and we 
have stopped doing biopsies based on that radiologic finding. 

I have just one comment about the use of local anesthesia and the 
hooked. needle. We previously used general anesthesia most of the time 
when we used hypodermic needles because of the fear that injecting a 
lot of local anesthesia would move the needle away from the area you 
are interested in biopsying. Since we now use the hooked needle, there 
is less worry about the use of local anesthesia. 


Dr. MARSHALL M. URIST (Birmingham, Alabama): At the University 
of Alabama we have also been concerned about some of the developments 
related to needle localization biopsy. We are particularly concerned about 
patients who have calcifications without a mass and how often a ra- 
diologist will see this as a situation requiring biopsy. 

At our institution in the last 100 cases of patients who had calcifications 
alone, 28% were positive. This is higher than the rate observed at several 
other institutions. Three fourths of the patients had in situ lesions. Twenty- 
five per cent were invasive and none of the invasive lesions have had 
positive axillary lymph nodes. We believe that this is an optimal detection 
ratio, but it requires close communication among the surgeon, radiologist, 
and patient. Patients with calcifications that are not clustered and not 
microcalcifications can often be observed using serial mammograms and 
in that way avoid biopsy. 

I would like to ask, what were the characteristics of the calcifications 
that were observed without biopsy in your series? Also, were there any 
patients who had what appeared to be fibroadenomas (by mammography 
and ultrasound) who did not have a biopsy performed? 

Another major problem regards patients who have localization biopsies 
performed without concern for what type of treatment may follow. Needle 
localization biopsy should be performed in a manner that removes a 
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specimen large enough to ascertain negative margins and also show the 
histologic condition of the tissue surrounding the calcifications. This will 
reduce the necessity for re-excision of the tissue surrounding the calci- 
fications. This will reduce the necessity for re-excision of the biopsy site, 
a procedure that requires removal of the entire previous wound, including 
the overlying incision. Re-excision may result in an unnecessary cosmetic 
defect. In your series, what percentage of patients had residual tumor in 
the specimen when re-excision was performed? I enjoyed this detailed 
presentation of your large clinical experience. 


Dr. LOREN J. HUMPHREY (Tulsa, Oklahoma): I want to make a quick 
point following up the line about hyperplasia and atypical hyperplasia 
that two of the previous discussants made. 

There are benefits such as Dr. Letton’s paper made last year with a 
30% increased survival rate compared with those not in screening for 
this type of patient. | 

The second point I want to raise relates to atypical hyperplasia, the 
lesions that you did not report. For instance, Victor Gilbertsen in his 
25-year follow-up of patients in the colorectal screening program at the 
University of Minnesota reported a greater than 30% decrease in the 
incidence of colorectal cancers compared with the expected rate. My 
question relates to hyperplasia in the lesions that you are removing, 
notwithstanding multifocality and multicentricity. Don’t you believe 
another expected beneñt will be that you will lower the incidence of 
carcinoma over 25 years in those patients who are followed in screening? 


Dr. R. ROBINSON BAKER (Baltimore, Maryland): I rise to give another 
minority opinion similar to Dr. Peacock’s. 

I have done 100 consecutive cases of nonneedle localization in con- 
junction with one radiologist. We would measure out the lesion on the 
mammogram, i.e., the lesion is at the 2 o’clock position in the left breast 
6 cm from the nipple, and make the appropriate incision. In three of 
these cases we did not localize the lesion. In eight of these cases the lesion 
was not totally excised, but we believed on the basis of a postoperative 
film that we had excised at least 60% of the lesion and nothing further 
„has been done. These eight patients have been followed for a mean ‘of 
36 months, and no palpable masses developed in the area of the biopsy 
and there has been no change in the radiographic appearance of the 
lesion. 

Furthermore, I also agree with Dr. Peacock that a 3-6 cm segment of 
breast tissue can be excised and the incision closed without significant 
deformity. The dimensions of the biopsy specimen as reported by the 
surgical pathologist in the 100 consecutive patients ranged from 3-7 cm, 
mean: 5.5 cm. There was no significant deformity in any of these breasts 
secondary to the biopsy procedures. 

I disagree with Dr. Peacock in one respect as to the management of 

these nonpalpable mammographic lesions. It is much easier to have the 
radiologist localize the lesion because then all you have to do is excise 
the area, and if the x-ray abnormality is not in the operative specimen 
it is the radiologist’ s fault rather than yours. 
-~ My experience with 100 patients indicates that nonpalpable x-ray le- 
sions can be accurately localized without the use of needles in most 
cases, particularly in patients with small and moderate-sized breasts and 
central lesions. Nonneedle localization is more difficult in women with 
large breasts with peripheral lesions. Localization without the use of 
needles avoids the inherent disadvantages of needle localization, Że., 
additional radiation exposure, the potential for infection and hemorrhage 
related to needle localization, and the additional cost of the localization 
procedure. These factors are going to become increasingly important as 
an increasing number of women are referred with nonpalpable x-ray 
abnormalities. ` 


Dr. R. E. SYMMONDS, JR., (Closing discussion): We certainly appre- 
ciate all the discussants comments and their interest in this paper. 
Dr. Jones pointed out that about 20% of the lesions that have the 
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punctate clusters of calcifications were malignant and that is what we 
found in our series as well. He commented on the low rate of carcinoma 
in our series of just two patients in the group comprising patients who 
were less than 50 years old. I do not have a good explanation of why 
this was except we eliminated all patients who had palpable lesions or 
we suspected that a palpable lesion was the lesion that was seen on mam- 
mography. 

Our 82% rate of invasive carcinomas was higher than we had hoped 
to find. However we included in this group all patients who had any 
type of invasion listed on the pathology report. Frequently this was listed 
as “carcinoma in situ with early invasion.” This was a retrospective 
review of our needle localization biopsies, and perhaps a prospective 
study would have yielded different results. 

As regards the margins, our pathologists do not use an India ink stain. 
We do use frozen sections on all of them at the time of the biopsy. One 
reason is to get estrogen and progesterone receptors if cancer is identified 
if there is enough tissue. If there are inadequate margins identified, and 
the patient is under general anesthesia, and the plan has been made to 
have axillary dissection and radiation therapy, then we re-excise that 
site. If the patient is under local anesthesia, and is going to have an 
axillary dissection at a subsequent operation, then we re-excise that biopsy 
site later. 

At Scott and White we have done approximately 27,000 mammograms 
over the course of this study. It is interesting that of all those mammo- 
grams only slightly less than 2% had malignancy identified. Twenty-five 
per cent of the malignancies were identified by mammography alone. 
We had a false-negative rate of 9% by mammography. 

Dr. Wilhelm, we now use local anesthesia almost exclusively for our 
biopsies. We started out using general anesthesia and have gradually 
switched to local anesthesia. I do not use general anesthesia any more 
for breast biopsies. All biopsies are done with local anesthesia or local 
anesthesia with intravenous sedation. In fact, we do them in the clinic 
treatment room rather than the operating room. Hopefully, this will 
decrease the cost, which is about 30% less in an outpatient treatment 
room facility as opposed to being an outpatient in the operating room, 
and that is about 30% less than what it is in the operating room under 
general anesthesia. 

As I mentioned, we use frozen sections so that we can identify the 
lesion and allow for preliminary discussion with the patient. If it is def- 
initely benign we do not even require the patient to come > back until 
their follow-up mammogram in 2-3 months. 

To avoid missing the lesions that are calcified, we try to take a little 
wider biopsy just at the tip of the wire, and if the pathologist or radiologist 
calls back and says that there ‘is not a lesion there, then we do further 
biopsies before we close the incision. 

Dr. Myers, we have not had any pereit in leaving the needle in 
after it has been localized. That is an interesting technique. We just have 
not used that, We make an incision adjacent to the wire, follow the wire 
down near the tip, and then take a piece of breast tissue that surrounds 
the tip. 

Our series similarly showed about a 90% incidence of Stage I lesions 
which we believe, hopefully, is going to help improve survival. 

It is slightly more difficult to do the biopsy under local anesthesia than 
under general anesthesia. With deep lesions, we have a tendency to’ add 
intravenous sedation a little more frequently. I do not even use that 
much any more. I just infiltrate widely and go slowly, and if it starts to 
hurt, I give more local anesthesia. This has been well tolerated by the 
patients as a general rule. 

Dr. Peacock, thank you for your comments. I certainly cannot disagree 
that many of these lesions are also able to be removed without needle 
localization. Our initial approach to the nonpalpable mammographic 
abnormalities before starting this study was to do them somewhat as you 
mentioned. We have hot had good experience with blind biopsy or per-. 
haps the correct technique as you described but we found a number of 
lesions that we either failed to remove or had to rebiopsy to remove an 
additional portion. Therefore, we were dissatisfied with our results with 
blind biopsies, and that is why we changed to. the needle localization 
biopsy. 

Occasionally during this study, if the patient has a small breast and 
we could localize it or triangulate it by using the method that you dis- 


ee 


- the lesion using a small incision and we are continuing to use this tech- ~- 
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cussed, we would do the biopsy without needle localization. On patients 
with large breasts and deep lesions it is difficult to tell how much distortion 
has been produced by the compression for the mammogram. It is difficult 
enough to find the deep lesions that have been localized if the wire is 
not adjacent to the lesion. 

‘Certainly we may be doing too many biopsies with needle localization, 
and there may be some psychological trauma attendant with that, but 
we currently believe that needle localization increases our ability to find 


nique. 

Dr. Mattingly, our technique for localization is actually the Kopans 
needle localization technique. We had tried some of the other techniques 
and had not found them as useful as this. As the slides show, a bend in 
the wire at skin level avoids it migrating in any further. 

We did not look at the benign tissue too critically since we were more 
concerned about the cancers in the study. Although if a potentially pre- 
malignant lesion was identified pathologically, we discussed it with the 
patient. 

Certainly we are all dependent on the radiologic interpretation as sev- 
eral discussants mentioned, and that can be a problem. We are frequently 


SYMMONDS AND ROBERTS 


Ann. Surg. e May 1987 


operating when they say operate. At our institution this has not been a 


_ problem because we use the same radiologists year after year, and they 


leave the final decision on operating to us. Nevertheless, if they say 


_ something is suspicious, we recommend that it be biopsied. We may be 


doing too many benign biopsies, but with our low rate of positive nodes, 
perhaps we are biopsying the correct amount. 
I certainly cannot disagree that in our series perhaps more patients 


-could have had less than a modified radical mastectomy, and perhaps 
-` in the future that will occur. The reasons for more patients having mod- 


4 


ified radical mastectomies is a combination of physician and/or patient 
preference. TE 

The types of calcifications that we had that were worse, were the clusters 
of multiple, tiny calcifications, and as I mentioned, 20% of those were 


„malignant. 


Many patients had adenomas or mammographically benign calcifi- 
cations, and if the radiologists believed they were definitely benign, we 
did not biopsy those lesions. 

We did not look too closely at the patient who had residual carcinoma 


- - in the mastectomy specimen; therefore, I do not have that answer 


for you. 
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Mastopathy in Insulin-dependent Diabetics 
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A type of mastopathy is unique to insulin-dependent diabetic 
patients. The characteristic change is a connective tissue over- 
- growth with vasculitis and some proliferation of duct epithelium. 

It is not the type of change typically associated with an increased 
risk of breast cancer. Clinically this change is indistinguishable 
by physical or radiographic findings from breast malignancy. 

Eleven biopsies showing these characteristics were performed 
on insulin-dependent patients who had diabetes mellitus from 
childhood. Every patient had some major complication of diabetes 
mellitus, usually diabetic retinopathy. In every instance the mas- 
topathy continued to manifest itself as a part of the healing pro- 
cess. The probability is that this is an evidence in the breast of 
collagen cross-linking changes seen in patients with diabetes 
mellitus. This observation should help in the supervision of pa- 
tients with a clinical background compadbe with this study. 


URING 1986, it is conservatively estimated that 
D there will be 123,900 new cases of cancer of the 
breast identified." As a necessary adj unct to the 
identification of the patients who have carcinoma of the 
breast and before any definitive therapy is undertaken, 
there will have been more than 600,000 breast biopsies 
performed: The physician who i is involved in the man- 
agement of patients with breast cancer is well aware of 
the difficulty in diagnosis. It is not enough that the physical 
examination is essentially normal, some variant of im- 
aging of the breast is usually done in the evaluation. This 
may be a mammogram or ultrasound, and in some in- 
stances these are being supplemented by light scans and, 
eventually, it may be possible to use computerized axial 
tomography or magnetic resonance imaging. Establish- 
ment of a diagnosis i is the sequel to clinical suspicion. 
_ This gives somé small idea of the importance of know- 
ing more about benign breast conditions, particularly 
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about those benign breast conditions that may simulate 
a malignant tumor on physical examination or on im- 
aging. The concerned clinician inquires into the sex hor- 
monal status, the parity, the family history, and many 
other variables and must be constantly alert to variants 
in the patient’s health status that are especially associated 
with benign breast disease. 

In a series of several thousand biopsies since 1975, eight 
young women had Type I diabetes requiring insulin since 
childhood and had a distinctive lesion of the breast. Five 
of these patients had severe retinopathy. In these women 
the character of the changes led to a suspicion that some- 
how both clinical problems might be tied to their diabetic 
status. The juvenile diabetes in these eight women began 
between age 4 and 19. The change in breast status that 
led to surgery was evident in one patient at age 19, 6 years 
after the onset of diabetes. This patient had two later 
biopsiés at age 30 and 32. In the other seven patients, a 
total of nine biopsies were done at between 19 and 41 
years of age. No significance is ascribed to the fact that at 
hysterectomy the ovaries were not removed in two pa- 
tients. The other patients were still menstruating normally 
at time of access to.the study. One patient required three 
units of neutral protein Hagedorn (NPH) daily, and these 
three units could not'be replaced by oral medication. Daily 
insulin dosage in the other patients varied from 18 units 
of NPH with four units of regular insulin to’ 35 units 
of NPH. i ; 

. The unique concomitant finding in this series of pa- 
tients was a severe retinopathy that had been treated with 
laser therapy in five patients. Retinopathy was bilateral 





in every instance and had led to the loss of sight in at least 
one eye in four patients. 

The presenting breast change was a firm to hard pal- 
pable area. This was reinforced by mammographic 
changes. In one instance, the x-rays were suggestive of 
lymphoma and in another instance were suggestive of a 
solid isolated nodule compatible with carcinoma. In every 
instance, carcinoma was believed to be one of the alter- 
natives in a difficult diagnosis. All patients had a history 
of Type I diabetes associated with clinical complications. 
The breast was subjected to incisional biopsy in each pa- 
tient because of the presence of one or more firm masses 
on physical examination. At resection, the tissue was 
firmer than that usually encountered in fibrocystic disease, 
and the involved area of breast tissue tended to retain a 
degree of firmness with an edge after being sectioned, but 
no distinct mass was found. The breast parenchyma was 
white, fibrotic, and indistinctly separated from the sur- 
rounding breast tissue. Microscopically, the dense fibrotic 
tissue had a slight increase in fibroblasts and an irregular 
perivascular lymphocytic infiltrate. It is this combination 
of changes that makes this lesion distinctive. 

In two patients a stain for amyloid was done and results 
were negative. Mast cells were not increased in amy in- 
stance. The lesion was identified microscopically by an 
area of modestly cellular fibrosis (Fig. 1) in association 
with a lymphocytic vasculitis (Fig. 2) and a perivascular 
aggregate of lymphocytes (Fig. 3). There was no change 
in the epithelial cells. There was no evidence of duct hy- 
perplasia (Fig. 4). These changes are not epithelial hyper- 
plastic reactions and would not be expected to carry any 
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Fic. 1. Area of fibrosis, mod- 
erately cellular with small 
area of vasculitis. 


increased incidence of malignancy. No malignancies have 
been found in women with this pathologic picture. 

The study of patients with complications of Type I di- 
abetes mellitus by Soler and Khardoric’ was based prin- 
cipally on the possibility that autoimmune reaction might 
also be a factor. HLA histocompatibility typing indicated 
that these patients did not form a distinct subgroup of 
Type I diabetes. In their series, Soler and Khardoric re- 
ported patients with a limited joint mobility of the hand, 
cheiroarthropathy, and the presence of a positive prayer 
sign. The reported absence of any HLA histocompatibil- 
ity? would suggest that the lymphocytic infiltration and 
fibrous tissue change in our series is not similar to Hash- 
imoto’s thyroiditis, which has been projected by others as 
an analogue of the breast changes encountered. The col- 
lagen cross-linking that may be responsible for the changes 
seen in the breasts of these women seems to be a function 
of aging.’ Certainly, some of the complications of diabetes 
are believed to be compatible with acceleration of physical 
changes that ordinarily occur in normal aging. This ob- 
servation has been made of the changes in retinopathy. 

As the flame hemorrhages of the microvascular changes 
in the retina begin to heal, there is fibrous tissue deposition 
with cross-linking and the collagen proliferation described 
in the pathology in these patients. The fibrous tissue scars 
and the retina detaches. The process that we have de- 
scribed in breast tissue may be the same critical pathologic 
change that occurs in the retina and produces late retino- 
pathic changes with eventual blindness in diabetics. It was 
reported by Brownlee et al.? that aminoguanadine seems 
to prevent this cross-linking in the experimental animal. 
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Fic. 2. Area of vasculitis. 


There is no current protocol that will permit the evaluation 
of this glycosylation-induced protein linking with devel- 
opment of the chronic diabetic complications of retinop- 
athy or mastopathy. Rosenbloom et al.* reviewed child- 
hood diabetes with associated increased risk of microvas- 
cular disease. It was evident that these juvenile diabetics 
also had severe cheiroarthropathy with limitation of joint 
motion. They concluded that limited joint mobility char- 


Fic. 3. Focus of vasculitis. 
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acterized a patient population at exceptional risk for the 
development of early microvascular complications. 

Our patients ranged in age from 19-41 years with a 
mean age of 33.9 years. The life table analysis of Rosen- 
blum indicated that juvenile diabetes imparted an 83% 
risk of microvascular complications after 16 years. 

Biopsy was done within 6 years of the known onset of 
Type I diabetes in one patient, but the most distant biopsy 
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performed was some 37 years after the onset of juvenile 
diabetes. No histochemical studies are available to indicate 
any unusual or distinctive character of the collagen.’ 
However, Hgb AIC is a glycosylated protein. This Hgb 
AIC fraction has been used as an indicator of blood glucose 
control and of glycolation cross-linking of collagen. In 
patients with diabetic arthropathy, Hgb AIC has been de- 
monstrably elevated from the usual 5% of normal Hgb to 
11-12% of the normal Hgb. This may furnish an addi- 
tional method by which to evaluate the patient with di- 
abetic mastopathy. 

Eleven biopsies have been reviewed retrospectively. In 
one instance it was already expected that the patient might 
have diabetic mastopathy when she was subjected to bi- 
opsy. With greater awareness we are certain that experi- 
ence with this lesion will increase. If we can relate the 
glucose-derived collagen cross-linkage to collagen and/or 
vascular changes we may be able to prevent the devel- 


DISCUSSION 


DR. BENJAMIN F. BYRD, JR. (Closing discussion): I just want to say 
that Dr. Hogel will appear as a co-author on the paper, and I believe 
that the coming year will see a good many patients added to this expe- 
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FiG. 4. Focus of inflamma- 
tory infiltrate (lymphocytic) 
involving lobule. 


opment of this apparent complication in Type I diabetics 
and perhaps other complications that seem to be part of 
the total pattern. Until then we call your attention to this 
characteristic mastopathy as a complication of insulin- 
dependent (Type I) diabetes mellitus. 
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rience. We have not seen this in any other patients than diabetics in our 
two series. We have not seen any juvenile diabetics in the past 10 years 
who did not have this change, so there is fairly demonstrable and con- 
sistent connection between the two disorders. 
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This report details an 11-year experience with 17 patients ranging a 


from newborn to 17 years with choledochal cyst. Two distinct 
groups were noted: an infantile group (mean age: 3 months) with 
obstructive jaundice identical to biliary atresia and a late onset 
group (mean age: 9 years) with various combinations of pain, 
mass, and jaundice. Two patients had cystoduodenostomy per- 
formed and both required revision. One of six patients who had 
Roux-Y cystojejunostomy required revision. All seven patients 
who had primary cyst excision and two patients who had sec- 
ondary cyst excision with Roux-Y hepaticojejunostomy. have been 
followed prospectively and have done well. The follow-up period 
ranges from I-11 years with an average of 5.8 years. Cyst ex- 
cision should be performed as a primary or secondary procedure 
whenever feasible. The rare patients with intrahepatic ductal 
dilatation (Caroli’s disease) are best approached by hepatic lo- 
bectomy when possible, and those with choledochocele should 
be treated by unroofing the cyst as indicated by the anatomy 
encountered. l 


ATER FIRST DESCRIBED a choledochal cyst in 

V 1723.’ Then in 1852, Douglas réported a case 
of dilatation of the common bile duct which he 

believed was congenital in nature.” It turned out to be a 
relatively rare entity as Alonzo-Lej et al. in 1959 reported 
only two cases and analyzed 94 others, the only cases 
reported up to that time.’ He presented a classification of 
choledochal cyst into three varieties based on the anatomy 
of the then-reported cases. The most common form, ac- 
cording to the Alonzo-Lej classification, is congenital cys- 
tic dilatation of the common bile duct without associated 
intrahepatic ductal dilatation. His Type II classification 
was diverticular malformation of the common bile duct 
and Type III classification was choledochocele associated 
with ampullary obstruction. With the advent of modern 
radionuclide imaging studies, percutaneous transhepatic 
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cholangiography (PTC) and endoscopic retrograde cho- 
langiopancreatography (ERCP), at least two additional 


types of choledochal cyst have been identified including 


multiple cysts of the intra- or extrahepatic ducts, or both, 
and a fifth type involving single or multiple intrahepatic 
cysts, the latter being referred to most commonly as Car- 


_oli’s disease.* (Fig. 1). 


Choledochal cyst is still relatively rare in the United 
States and other cultures where the majority of individuals 
are white. As is the case with biliary atresia, choledochal 
cyst would appear to be much more common in Orientals, 
as evidenced by the abundant Japanese literature on this 
subject. In recent years, the Japanese have reported a large 
number of successful cases of choledochal cyst treated by 
cyst excision rather than bypass, and this has influenced 
workers in the United States as well.’ This report describes 
our recent experience with choledochal cyst using these 
methods. 

Clinical Material 

Seventeen patients ranging in age from newborn to 17 
years at the time symptoms became manifest have been 
followed up from 1-11 years with an average of 5.8 years. 
Of the seven patients who had cyst excision, the average 
follow-up period is 3.5 years. Thirteen of 17 patients were 
female, which is consistent with the usually reported fe- 
male preponderance of this malformation. Two patients 
were black and the remainder were white. The seven pa- 
tients who had primary cyst excision performed have been 
studied prospectively and have been compared with the 
remaining 10 patients who had other forms of treatment 
studied retrospectively. 
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Type I ; Type 1 
13 


Type IV 
2 


Signs, Symptoms, and Clinical Findings 


Alonzo-Lej and co-workers described what they be- 
lieved was a classic triad of pain, mass, and jaundice char- 
acteristic of patients with choledochal cysts.* As experience 
has been gained through the years, other forms of presen- 
tation have been recognized. However, the patients have 


generally fallen into one of two distinctive groups, late | 


onset and infantile. Only three of nine so-called late onset 
patients ranging in age from 2-17 years had the triad of 
pain, mass, and jaundice. Two others had right upper 
quadrant and midepigastric intermittent abdominal pain 
associated with mild intermittent jaundice, and three pa- 
tients had vague digestive complaints and mild upper ab- 
dominal discomfort associated with a palpable right upper 
quadrant mass but no jaundice. The ninth patient who 
presented after 2 years of age had only very mild inter- 
mittent jaundice. 

The second younger group of eight patients presented 
from newborn to 9 months of age. Seven of eight patients 


had obstructive jaundice, acholic stools, and hepatomegaly _ 


and were presumed to have biliary atresia. The eighth 
patient, one in whom a prenatal ultrasound diagnosis was 
made, had a mass and mild jaundice. No other signs or 
symptoms were present in this infantile group. 
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Fic. 1. Vanations of these 


$ five types of choledochal cysts 
Type IH have been defined by modern 
1 imaging studies. Note that 


Type I, cystic dilatation of the 
common duct, either with 
complete or incomplete ob- 
struction, is the most com- 
mon anatomy encountered. 


w 


No patients had any significant associated congenital 


. malformation. Although two patients are known to have 


splenomegaly on follow-up examination and are pre- 
sumed to have some degree of biliary cirrhosis and portal 


_ hypertension, this is as yet clinically insignificant. 


Diagnosis 


_ Laboratory Studies 


At presentation, 15 of 17 patients had either constant 
or intermittent elevations in serum bilirubin levels, pri- 
marily conjugated in nature, as well as elevations in al- 
kaline phosphatase levels characteristic of obstructive 
jaundice. The two remaining patients did not have any 
elevation of bilirubin or alkaline phosphatase levels. None 
of the patients had chemical findings indicative of biliary 
cirrhosis, and none were anemic or had elevations in white 
blood cell counts. A 17-year-old patient with mild inter- 
mittent abdominal pain and a recent episode of jaundice 
that was clearing when she was seen also had a slight ele- 
vation in serum amylase level. 


_ Imaging Studies 


A variety of imaging studies were helpful in the man- 
agement of this group of patients. Although upper gas- 
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trointestinal x-ray studies with contrast material were be- 
lieved to be helpful in the past, none of our patients had 
such studies that we believe are unreliable. 

Abdominal ultrasound studies were used for screening 
purposes in all patients over the last 7 years and were 
found to be diagnostic in every instance. The diagnosis 
was made on prenatal ultrasound study in two patients 
even though the finding was disregarded in one of these 
two patients and only later appreciated in retrospect when 
the infant presented with jaundice at 6 weeks of age.® 
Once the diagnosis was suspected on ultrasonography, 
Te DISIDA scintigraphy was performed although PTC 
or ERCP were performed first in four older patients. In 
every patient, operative cholangiography was performed 
at operation to define the precisé anatomic nature of the 
malformation. 

In those occasional instances where imaging studies 
have been believed to be indicated after operation, ultra- 
_ sonography and DISIDA scintigraphy have been sufficient 
to define anatomy and patterns of excretion. 

Computerized tomography (CT) was also used in two 
instances although it probably did not add anything to 
the information gained on ultrasound. In one instance, 
CT was combined with intravenous cholangiography since 
intrapancreatic disease was suspected although not 

proven. 


Pathology 


Fifteen of 17 patients had cystic dilatation of the com- 
mon duct, and in seven patients the obstruction was ap- 
parently complete at the level of the distal portion of the 
common bile duct. Two of 15 patients with dilatation of 
the extrahepatic biliary tree also had some degree of as- 
sociated intrahepatic ductal dilatation. One patient had 
a choledochocele associated with pain and mild pancre- 
atitis, and one patient had cystic dilatation of the left in- 
trahepatic ducts associated with manifestations of bile 
stasis and infection. In those patients with cystic dilatation 
of the extrahepatic biliary tree, an apparent “common 
channel” was apparent in seven instances on cholangi- 
ography as described by Ono et al.? 

Biopsy of the cyst wall or cyst excision was performed 
in 16 patients and the typical pattern was a thick-walled 
cyst consisting of dense connective tissue and some 
smooth muscle. Usually some degree of inflammatory re- 
action was present within the wall and no mucosal lining 
was present, although small patchy areas of columnar ep- 
ithelium were noted in some instances as well as micro- 
scopic bile ducts within the wall of the cyst. In the patient 
with a choledochocele, the cyst was lined with duodenal 
mucosa and there was associated obstruction of the com- 


mon bile and pancreatic ducts which entered separately _ 


into the wall of the cyst. 
Culture of the cyst contents was positive in only one 
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TABLE 1. Choledochal Cyst: Operations* 


No. of No. 
Procedure Operations Revised 
Cystoduodenostomy 2 2 
Cystojejunostomy 6 I 
Primary cyst excision 7 — 
Lobectomy 1 — 
Excision of choledochocele 1 — 


* 16 patients had cholecystectomy. 


instance when diphtheroids grew out. In addition, cyst 


_ fluid was analyzed in two neonates, which was found to 


contain trypsin but no amylase in both instances. 

Liver biopsies were performed in all 17 patients. Evi- . 
dence of mild periportal fibrosis was noted in two patients, 
but otherwise the findings were nonspecific and only in- 
dicative of partial or complete biliary obstruction. 

The gallbladder was normal in all patients and neither 
the galibladder itself nor the cystic duct were dilated in 
any of these patients. 


Operative Treatment (Table 1) 


Over 11 years, three surgical approaches have been used 
for the treatment of 15 patients with cystic dilatation of 
the extrahepatic biliary tree. Two patients treated early 


-in the series had cyst duodenostomy performed. One of 


these patients, a 16-year-old girl, had revision of a previous 
cyst duodenal anastomosis to a Roux-Y cystojejunostomy 
after having three separate bouts of obstructive jaundice 
associated with cholangitis. Another patient, age 17 years, 
had a similar problem after cystoduodenostomy per- 
formed some years earlier, and she was able to have re- 
vision by cyst excision and Roux-Y hepaticojejunostomy. 
Six patients had primary Roux-Y cystojejunostomies, and 
one of these was revised to a cyst excision with hepati- 
cojejunostomy because of jaundice associated with steno- 
sis of the original anastomosis. Seven patients have been 
treated by primary excision of the choledochal cyst, three 


by intramural resection as described by Lilly’® and Todani 


et al.° and four by total cyst resection. The patient with 


~ cystic dilatation of the left intrahepatic ducts was treated 


by left hepatic lobectomy, and another patient with a cho- 
ledochocele was treated by unroofing of the choledocho- 
cele and sphincteroplasty of the common bile and pan- 
creatic ducts, both of which were stenotic. 

Cholecystectomy was performed in all patients except 
for the patient with Caroli’s disease. No abdominal drains 
were used after operation except in the patient who had 
hepatic lobectomy performed. 


Results of Treatment and Follow-up (Table 2) 


In this 11-year period, there have been no deaths and 
no long-term complications. Both patients who had cyst _ 
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TABLE 2. Choledochal Cyst; Operative Follow-up 
I-11 Years (Mean: 5.8 Years)“ 
Mean 
No. of Follow-up 

Procedure .Patients Result (years) 
Cystojejunostomy 6 Wel- 7.1 
Cyst excision 9 Wellt 3.5 
Lobectomy | Well 6 
Excision of choledochocele 1 Well 4 


* No mortality occurred in this series. 
t Biliary cirrhosis, 2 patients. 


duodenostomies performed had recurrence of cholangitis 
and jaundice even though the symptoms were very mild, 
and both required revision. Follow-up thus far has been 
favorable in both patients, one of whom was revised to 
cystojejunostomy, whereas the other had cyst resection. 
Of the six patients who had primary choledochal Roux- 
Y cystojejunostomies, only one had stenosis and required 
revision, and all six are doing well up to 10 years after 
operation. Hence, we now have a group of six patients 
who have ended up with cystojejunostomies and all are 
doing well at this time. The seven patients who have had 
primary total cyst excision and the two patients who were 
revised to this form of treatment are all doing well up to 
7 years after operation with no long-term complications 
recognized thus far. This latter group of patients has been 
followed closely prospectively and even the two patients 
who are believed to have mild biliary cirrhosis are doing 
well and have had no progression of disease. 


Comments 


In general, patients with Type I choledochal cyst in- 
volving varying degrees of cystic dilatation of the extra- 
hepatic biliary tree, have presented in two ways. One way 
has been an infantile group of patients generally 3 months 
of age or younger who had obstructive jaundice and a 
clinical picture indistinguishable from that of biliary atre- 
sia. Several of these patients were believed to have biliary 
atresia initially but with imaging studies were accurately 
determined to have choledochal cysts. It is of interest that 
one of these infantile patients had a choledochal cyst pre- 
natally and even though the serum bilirubin level was 5.6 
mg/dL at age 11 days, the conjugated fraction was only 
0.6 mg/dL and alkaline phosphatase level was normal. 
Te DISIDA scintigraphy demonstrated a choledochal 
cyst with delayed visualization of the small bowel at ap- 
proximately 2.5 hours, but at 24 hours complete emptying 
had occurred into the duodenum. This study was per- 
formed at 4 days of age. At age 11 days, an operative 
cholangiogram demonstrated the choledochal cyst with 
prompt emptying into the duodenum. It is tempting to 
speculate that this infant may have had complete obstruc- 
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tion if she had been allowed to go for a longer period. 
This is suggested by the other patient in whom a prenatal 
ultrasound study demonstrating a choledochal cyst was 
misinterpreted, and that infant had a totally obstructed 
biliary tree at age 6 weeks. In this infant, jaundice was 
not noted until approximately 3 weeks of age. More in- 
fants shown to have choledochal cyst in utero will need 
to be followed up to confirm this impression that the ex- 
tent of obstruction may progress over time in some pa- 
tients. It does appear that choledochal cysts do not appear 


until the last trimester of pregnancy.* 


The second group of patients, who have had a different 
mode of clinical presentation, have presented after age 2 
years. In these patients, jaundice has been intermittent 
and less severe than in the infantile patient group, and 
additional findings, including upper abdominal pain and 
the delineation of a right upper quadrant mass, have ap- 
peared. Abdominal pain has characteristically been mild 
and lacking specificity so that many of these patients have 
symptoms for years before being recognized as having a 
significant clinical problem. 

The exact cause of choledochal cyst is unknown. Al- 
though the female preponderance of three or four to one 
over males with this disorder is highly suggestive of a sex- 
linked genetic association, there are no familial reports 
or other studies that have implicated genetic factors fur- 
ther. Additionally, the striking lack of associated congen- | 
ital malformations in this series and most other series 
reported strongly suggests that whatever the cause, it oc- 
curs either late in gestation or after birth. 

Initially, choledochal cysts were believed to result from 
obstructive factors, but this did not account for the large 
number of cases that are not symptomatic early and in 
which obstruction does not appear to be present at the 
level of the ampulla of Vater. It was then believed by 
Alonzo-Lej and others that the defect was the result of a 
primary weakness of the bile duct itself, and there was 
some precedent for this in the form of primary ectasia of 
portions of the gastrointestinal tract.” Around the time 
that embryologic studies were defining the solid and can- 
nalization stages of intestinal development, Yotsuyanagi 
suggested that an inequality of proliferation of epithelial 
cells with overproliferation of the proximal end of the bile 
duct as compared with the distal portion left an abnor- 
mally dilated proximal end when the cannalization stage 
of bile duct development occurred.'! However, in the last 
5 years or so, ERCP has provided information from a 
large number of cases in which the anatomy of the biliary 
and pancreatic ductal systems has been visualized. As a 
result, Babbitt! and Todani et al.!? have suggested that 
patients with choledochal cysts have anomalous entry of ` 
the pancreatic ducts into the bile duct system in such a 
fashion that there is a narrowed distal portion going into 
the duodenum, providing a true common channel situ- 


Vol. 205 + No. 5 


ation resulting in easy reflux of pancreatic juice into the 
bile duct due to absence of the sphincter of Oddi around 
the union. In recent laboratory studies, Iwai and co-work- 
ers demonstrated no sphincter function at the anomalous 
pancreaticobiliary junction, which tends to confirm the 
common channel theory.!* Furthermore, Kato and co- 
workers have suggested that reflux of pancreatic enzymes 
in the fetus is responsible for destruction of a part of the 
wall of the bile duct.!° If this is the case, it is probably the 
result of digestion by trypsin since analysis of the cyst 
contents in newborn patients in this series revealed that 
trypsin, but no amylase, was present in the newborn. Type 
II or the diverticular form of cyst may represent some 
form of prenatal rupture of the common duct. A repro- 
ducible experimental model will probably need to be de- 
vised before the precise cause can be determined. 

The incidence of choledochal cyst is in the vicinity of 
one in 2,000,000 live births.? However, the incidence is 
. much more frequent in the Orient than in Western pop- 
ulations, and the same is true of biliary atresia, which 
raises the additional question of the possibility of an in- 
fectious, perhaps viral. cause. 

On the basis of the experience gained from managing 
this group of 17 patients, the diagnostic approach to pa- 
tients of this sort is straightforward. In the infantile group 
of patients with obstructive jaundice verified by blood 
chemistry determinations, ultrasound evaluation may be 
all that is required in the way of preoperative imaging 
' studies. In some instances, ultrasound may not demon- 
strate the malformation, as when there is intestinal dis- 
tention, and under these circumstances, radionuclide 
scanning with DISIDA may be helpful. It is rare that PTC 
or ERCP will be required in the infantile patient group. 
On the other hand, in the group of patients who present 
after 2 years of age, where jaundice is intermittent and 
pain is a prominent feature of presentation, additional 
. approaches may be helpful. Ultrasound is still the best 
screening study under these circumstances, but DISIDA 
excretion studies, PTC, or ERCP may be very helpful. At 
times, intravenous cholangiography imaged by CT may 
also be diagnostic as used in this series of patients. 


Ultrasound would appear to be an accurate prenatal . 


diagnostic study as shown by two patients in this series. 
There does not appear to be any need to deliver such 
patients early but rather to allow them to come to term 
since the liver appears to be protected in utero. Once such 
infants have been delivered, ultrasound is confirmatory 
and operation may be done electively once the infant is 
stable. In one of our patients, operation was performed 
on the eleventh day of life and obstructive jaundice was 
-` not a problem as yet in that infant. The other infant who 
had a diagnostic prenatal ultrasound that was misinter- 
preted initially did have obstructive jaundice at age 6 


weeks. This is the only information currently available ~ 
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regarding how long it may take for obstructive jaundice 
to develop in this infantile group of patients. 

Generally, postoperative imaging studies have not been 
performed in patients who have been doing well without 
evidence of jaundice or cholangitis. In those patients who 
have been studied after choledochal cystojejunostomy, the 
dilated choledochal cysts have generally diminished in 
size although not to normal size. We have found that 
DISIDA excretion studies have been the best way to follow 
patients who have had either cystojejunostomy or cyst 
excision. In all instances thus far, the few patients who 
have been studied have shown prompt excretion. 

With regard to treatment, previous studies performed 
by one of us have shown that choledochal cystoduode- 
nostomy is not an effective method of providing perma- 
nent biliary drainage.’© Furthermore, symptoms and signs 
suggestive of failure are subtle and difficult to determine, 
so that often many years pass before it is realized that 
revision of cystoduodenostomy is needed. This is sup- 
ported by the fact that both patients who had cystoduo- 
denostomy in this series required revision. In 1978, Spitz 
reported excellent results on long-term follow-up in over 
two thirds of his patients who had Roux-Y cystojejunos- 
tomy.!’ This also turns out to be the case in the six patients 
in this series who had cystojejunostomies performed since 
only one of these patients required revision because of 
subsequent stenosis at the anastomosis. Continuing long- 
term follow-up in this particular group of patients will be 
required, however, before we can be certain that these 
patients with cystojejunostomies will have a good lasting 
result. Additionally, the continuing presence of the cho- 
ledochal cyst in this group of patients is somewhat of con- 
cern because of the potential for malignant transformation 
within the wall of the cyst.® 

In the last 7 years, we have preferred to perform cyst 


_ excision as first reported by McWhorter in 1924,'* but it 


was not done very often because of excessive mortality 


"associated with this procedure before the 1970 report of 


Kasai et al.’ of 14 patients who had cyst excision. In the 
group of seven patients followed prospectively who had 
primary cyst excision and two additional patients who 
had secondary cyst excision after cystoduodenostomy and 
cystojejunostomy, respectively, the long-term results thus 
far have been excellent with no complications encoun- 
tered, although these patients will also require longer fol- 
low-up. 

The technique of cyst excision has varied according to 
the age of the patient and the degree of fibrosis and in- 
flammatory reaction evident. In the very young patient 
with little or no periductal adherence to surrounding tis- 
sues, complete excision of the cyst has been performed 
with simple closure of the distal end and construction of 
a Roux-Y hepaticojejunostomy. On the other hand, in 
older patients with a thicker cyst wall and adherence to 
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surrounding vasculature, the dissection has been per- 
formed in an intramural fashion as described by Lilly!® 
and Todani et al.° with the plane being entered at the level 
of the cystic duct entry into the wall leaving the external 
portion of the cyst wall in place. Then, the distal part of 
the duct has been closed and a similar hepaticojejunos- 
tomy performed. Although it is presumed that the concern 
about malignant transformation of the cyst wall is elim- 
inated by cyst excision, one must acknowledge that ma- 
lignancy might still be a possibility at the level of the cyst 
stump at the hepatic hilus. The patients in this series and 
reports from around the world seem to suggest that the 
incidence of cholangitis and anastomotic stricture after 
excision and hepaticojejunostomy is exceedingly low 
when compared with the other forms of surgical treat- 
ment.!?-?! 

Whether Roux-Y hepaticojejunostomy or hepaticodu- 
odenostomy is the best approach is unknown since he- 
paticoduodenostomy as reported by Todani et al. has not 
yet stood the test of time.?* Additionally, there would be 
concern with the latter method of drainage that duodeno- 
biliary reflux might cause late inflammatory complica- 
tions. : | 

The less common forms of choledochal cyst are best 
approached depending on the anatomy involved. In those 
rare instances of Type IH choledochal cyst involving di- 
verticular malformations, excision of the diverticulum and 
primary repair of the duct is sometimes possible as per- 
formed in a previous case by one of us (JAO). Others have 
reported excision of the ductal svstem including the di- 
verticulum with Roux-Y hepaticojejunostomy. The 
_ treatment of the Caroli’s form of the disorder involving 
intrahepatic ductal dilatation is a difficult problem to solve 
but selective hepatic lobectomy is probably the most ef- 
fective approach when it is possible to perform. Unfor- 
tunately, many patients with Caroli’s disease cannot be 
treated in this fashion and must be treated by long-term 
antibiotic therapy or by transhepatic drainage. In those 
patients who have choledochoceles, the best approach is 
unroofing of the intraduodenal portion, oversewing the 
edges. However, it is important in all of these cases to 
determine whether sphincteroplasty of the pancreatic and 
bile ducts will be needed in addition because of stenosis 
. associated with this malformation. _ 

Since patients with choledochal cysts have the potential 
for stasis within the biliary tree if the cyst is not excised, 
cholecystectomy is best performed in all cases in which 
cyst excision is not performed. Otherwise, late stone for- 
mation and complications will inevitably occur. 

Another advantage of cyst excision is that the procedure 
requires thorough exploration of the ductal system. Op- 
erative cholangiography should always be performed since 
it is well known that in the infantile form of this malfor- 
_ mation, intrahepatic biliary atresia may coexist with cystic 
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malformation of the extrahepatic biliary tree. If the pa- 
tency of the intrahepatic ducts is not determined during 
operation in such infants, the diagnosis may be missed. 
These patients should be treated with the conventional 
approach to biliary atresia by the Kasai operation. Al- 
though we did not have any patients with biliary atresia 
in this series, two patients do have muld biliary cirrhosis 
that is as yet asymptomatic. Long-term follow-up will still 
be needed to be certain that these results hold up and that 
the current recommendations remain valid. Many pa- 
tients do not appear to have difficulty until as long as 10 
or more years after operation. Currently, however, we are 
encouraged by the results with cyst excision and Roux-Y 
hepaticojejunostomy and believe that it is the preferred 
approach to management of patients with choledochal 
cyst regardless of age. In patients who have had previous 
cystojejunostomies requiring revision, cyst excision is also 
the preferred approach rather than revision of the cysto- 


i jejunostomy. 


Portal hypertension has not been a prominent feature 
in this series, although the two patients with mild biliary 
cirrhosis are presumed to have mild associated portal hy- 
pertension on the basis of splenomegaly. However, this 
has been asymptomatic thus far. The incidence of portal 
hypertension in the survey of choledochal cyst by the Sur- 
gical Section of the American Academy of Pediatrics re- 


ported by Kim in 1981 was 12%.!9 
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DISCUSSION 


DR. FRANK G. Moopy (Houston, Texas): Dr. O’Neill and his col- 
leagues have provided for us a very timely presentation of an unusual 
condition in childhood and also in adulthood. 

I have had experience with 12 patients over the age of 15 and up to 
the age of 34. There were a few differences that I believe should be 
emphasized, and I will ask Dr. O’Neill to comment. 
_ Clearly, ultrasound is the way to detect a choledochal cyst. The com- 

puted tomography (CT) scan adds little to the diagnosis, but in some of 
the older patients with sepsis, a CT scan is very important in terms of 
picking up infection within the liver. 

The biliary scan is helpful in terms of identifying the dynamics of the 
emptying of the cyst and in detecting intrahepatic cysts, which are com- 
mon in the adult. Eighty per cent of adults have a deformity of the 
intrahepatic biliary tree. 

I would advise against only removing the cyst lining. The cyst should 
be excised by a meticulous technique because there are small bile ducts 
that come into the cyst high up and usually posterior. If one first takes 
down the gallbladder, then, gets behind the cyst, freeing up the portal 
vein and the hepatic artery separately, it is simple to transect the cyst 
and then to complete the dissection proximally. In the adult, one should 
take out as much of the cyst as possible, and that is why it is very important 
to have an endoscopic retrograde cholangiopancreatography (ERCP). 

You must know the relationship between the pancreatic duct and the 
cyst because in the adult it is amazing how it seems to creep up into the 
cyst itself. In this situation then, one must start the dissection distally 
and then fold the cyst in on itself, examining the mucosa very carefully 
to be sure that there are no excrescences. 

The incidence of cancer in these cysts in the adult is very high in the 
Japanese series and is up to 20% in some reported series. Therefore, at 


the time of excising the cyst one should look up in the intrahepatic 


biliary tree with a flexible choledochoscope. I wonder if you have had 
experience with that in your older children. = 

Finally, in your manuscript, Dr. O’Neill, you were a little bit enthu- 
siastic about possibly putting a Roux limb on to the cyst. Does it not 
concern you that maybe as a function of time these individuals will 
develop cancer in this residual cyst that is left in place? 


Dr. LESTER MARTIN (Cincinnati, Ohio): I appreciate the opportunity 
to discuss Dr. O’Neill’s paper. Most surgical residents gain considerable 
experience in biliary disease, but on the basis of my own experience 
participating in oral examinations for the American Board of Surgery, 
the subject of congenital biliary tract anomalies probably deserves greater 
emphasis in our teaching programs. Choledochal cysts as well as other 
anomalies occasionally present for the first time in adult life; one of our 
patients with a choledochal cyst was 32 years old at the time of his first 
symptoms, 

I have been particularly impressed with the minimal degree of gross 
and microscopic liver disease in the patients with obstructive disease 
. from choledochal cysts, and this simply underscores the good prognosis 
for the condition. I try to emphasize in our resident teaching, that for 
these patients, the operation must provide free drainage of bile and not 
predispose the patient to ascending cholangitis. The operation must be 
designed to last for 75 years since these patients have a normal life ex- 
pectancy. 
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The evolution of the surgical treatment that Dr. O'Neill outlined has 
evolved over the past 30 years, beginning with simple cystoduodenostomy, 
then Roux-en-Y drainage, then excision of the cyst, and now intramural 
or mucosal excision of the cyst with Roux-en-Y choledochojejunostomy. 
The Japanese deserve a great deal of credit for the development of this 
operation since the condition is much more common in their population. 

For the rare intrahepatic cyst that cannot be excised because of the 
many huge bile ducts that enter into the cyst, we prefer a simple Roux- 
en-Y drainage. 

One of our patients had portal hypertension and bleeding esophageal 
varices caused by obstruction to the portal vein by the choledochal cyst. 
Evacuation of the choledochal cyst provided sufficient decompression 
of the portal system so that a shunt operation was not required. 

My question to Dr. O’Neill relates to the many diagnostic modalities 
available to us today, including endoscopic retrograde cholangiopan- 
creatography, hydascan, transhepatic cholangiogram, intravenous chol- 
angiogram, computed tomography, and magnetic resonance imaging 
(which we used to call the NMR). How many of these studies do ycu 
advise for a patient with a choledochal cyst? 


Dr. MARTIN A. ADSON (Rochester, Minnesota): Dr. O’Neill, I have 
been drawn to the podium because you have said little about cancer and 
other things that may complicate this disease. Some of my observaticns 
may be redundant, but I am compelled to bring up the questions that 
both Dr. Moody and Dr. Martin have raised. 

I believe that this is the same disease in the child that it is in the adult. 
It is congenitally the same anomaly, but it does present differently at 
different times in life. Two years ago, Dr. David Nagorney studied our 
institutional experience with 29 adult patients (16+ years of age) treated 
at our institution. 

(Slide) The incidence of pancreatitis in this group of 29 adult patients 
was 34% (9 patients). Interestingly, pancreatitis did not develop until 
after the patients had biliary-intestinal drainage done without excision 
of the cyst. 

(Slide) The next slide shows the cause of pancreatitis: a long common 
channel downstream of abnormal conjeries of biliary and pancreatic 
ducts, three or more cm away from the ampulla. Nine of ten patients 
whom we studied radiographically had this abnormality. 

I am convinced that, despite the cost of ERCP, there is advantage in 
doing this study before operation. On two occasions, I have been shown 
cancers in the dependent portion of the cyst 1 cm from its junction with 
the pancreatic duct. Then it is nice to know where that junction is because 
the junction can occur the other way around with the pancreatic duct 
inserting as a “T” on the bile duct, and it is necessary to know how far 
to go with safe excision of the cyst. 

The next slide shows the incidence of malignancy to be 28%. In this 
group of 29 patients, there were eight such patients, and cancer has de- 
veloped in another patient since publication of that paper. Unfortunately, 
cancer cannot always be prevented by taking out the cyst, because cancer 
developed in half of our patients intrahepatically upstream of the cho- 
ledochal cyst. 

The need for long-term follow-up is obvious; not just long follow-up 
but extended observation. The mean age of the adult patients that we 
have studied in whom cancer developed in association with choledochal 
cyst was 30 years. This means that the patients who have been treated 
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by drainage alone without excision of the cyst will have to be followed 
at least 30 years to see if half of them have done well or not. 

There are no good long-term studies of drainage used for treatment 
of children who have choledochal cyst. Is it not possible to get some 
kind of cumulative review of drainage done for young patients? This 
was attempted, I believe, by the Academy of Pediatric Surgery several 
years ago. However, median follow-up of about 5 years clearly is not 
long enough. 

These observations raise two different questions. Should drainage alone 
ever be done for children when we know about what happens to adults? 
Should patients who have had drainage only be recalled to have excision 
of the cyst? 


Dr. MAX L. RAMENOFSKY (Mobile, Alabama): Dr. O’Neill, I greatly 
enjoyed your paper as I do all of your presentation. 

I want to raise two particular issues that I find a bit distressing. One 
has been alluded to already, that of the cholangiocarcinoma in those 
patients in whom the cyst or at least the cyst lining remains. 

The results that we just heard from Mayo Clinic in addition to that 
from Japan indicate that the remnants may be as high as 33%. My first 
_ question is: how do you intend to follow these patients over time? What 
specific modality will you use to look at what is going on in their cho- 
ledochus, Roux-en-Y jejunostomy, or cystojejunostomy? How will you 
study these particular patients? 

The second issue I would like to bring up is the fact that over long 


periods the Roux-en-Y cystojejunostomies tend to have a fairly high - 


incidence of fibrosis. They tend to obstruct after they have been in place 
for 15-20 years. Would you consider now or at any time in the future 
in the asymptomatic patient, who has had drainage via a Roux-en-Y 
cystojejunostomy, to take that down before the time the patient has an 
ascending cholangitis, and replace that with total cyst excision and he- 
paticojejunostomy? 


Dr. J. A. O'NEILL, JR. (Closing discussion): I appreciate the many 
comments. 

Dr. Moody, I appreciate your comments because you, as did Dr. Adson, 
bring a perspective of long-term follow-up to those of us in pediatric 
surgery. We also use computed tomography (CT) scanning in follow-up 
and also have used it initially in some patients in conjunction with in- 
travenous cholangiography and CT. 

There are special tricks that can be used using the CT scanner in terms 
of following patients who may have dilated lakes or things of that sort 
within the liver as they get older and produce cholangitis, fever, abscesses, 
and the like. Therefore, as the disease goes on over time and as there 
may be unrecognized cystic areas within the intrahepatic biliary tree, 
those techniques may be very important. 
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I would agree with you, Dr. Moody, and with all of the others who 
spoke that certainly from a philosophic point of view and based on a 
good deal of inferential information that excision is to be preferred at 
the current time. We seem to be able to do it with no mortality. Whether 
we completely excise the cyst, Dr. Moody, or whether we do it by intra- 
mural excision, removing all of the lining and only leaving a portion of 
the back wall, I believe it is identical to what you were describing, actually, 
the original techniques reported by Tadoni in Japan and Lilly in the 
United States. 

Now, we have not used the choledochoscope. We have been very 
careful to look at whatever portion of the biliary tree we could and to 
carefully look at the operative cholangiogram, which also gives some 
information, but I believe that is probably a good suggestion. 

One other advantage of doing cyst excision is that it forces one to 
completely explore the biliary tree, and there are cases, particularly in 
the neonate, where there is extrahepatic biliary duct dilatation associated 
with biliary atresia. We did not have any such cases in this particular 
series, but it certainly does exist, and it is best to find that out during 


` the operation rather than later. 


Dr. Moody and Dr. Martin both made reference to the ultrasound 
and secondarily radionuclide scanning; that is, they describe scanning 
as being very helpful in terms of diagnosis. 

I would also add that there are some patients who need no imaging 
studies done at all before operation, and these are infants with complete 
biliary obstruction and obstructive jaundice. They could really be operated 
on without any preoperative imaging studies, although I doubt that most 
of us would undertake that without at least an ultrasound. 

This entity does occur in adults, and therefore, it is important for all 
surgeons to know how to handle this, and I believe we should only harken 
back to the fact that the first descriptions of the way to take care of 
choledochal cysts were actually reported by adult general surgeons. 

To answer the question of how to revise those adults who have had 
previous operations, I certainly would prefer to do cyst excision in every 


_case of a reoperation and certainly would propose that for a reoperation 


in any adult who has recurrent cholangitis and a retained cyst. 

I do not have the courage at this point to say that asymptomatic 
patients who have had previous operations should be recalled to have 
their operation redone and cyst excision performed simply because we 
do not have the data to say that that is worthwhile. For example, we do 
not have a good figure for the incidence of carcinoma in the Occidental 
population in the West. Some may report an incidence as high as 20%, 
but there has not been a single epidemiologic study done in the Japanese 
or Oriental literature to say carcinoma is a predictable entity in any 
particular percentage of patients in any particular series. Therefore, it 
would be difficult to say that all patients should be recalled for reoperation 
particularly if they are asymptomatic, but they must be followed, and 


just what is the ideal way to do this? Perhaps ERCP would be the way. 
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Airway Obstruction by Vascular Anomalies 


Importance of T elescopic Bronchoscopy 
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HOWARD C. FILSTON, M.D., T. BRUCE FERGUSON, JR., M.D., and H. NEWLAND OLDHAM, M.D. 


This review of 28 cases of airway obstruction by vascular anom- 
alies in the past 6 years emphasizes the’ importance of these 
anomalies as causes of obstruction, stridor, and apnea in infants 
as well as the important contribution of telescopic bronchoscopy 
to the recognition of these lesions, especially compression of the 
trachea by the innominate artery. There were 20 patients with 
compression ‘by: the. innominate artery; four were surgically cor- 
rected. Seven: vascular. ring anomalies were all corrected by op- 
eration as was an enlarged left. atrium and malformed mitral 
valve in one patient. Vascular anomalies caused 26% of the ob- 


„structive airway lesions in-a series of infants who had bron- 


chascopy for obstruction, ‘stridor, or apnea. Failure to diagnose 
and treat these entities may result in progressive respiratory 
embarrassment and eyen death. Barium esophagogram and aortic 
arch arteriogram, the traditional modalities for diagnosing vas- 
cular rings, may fail to identify tracheal compression by enlarged 
cardiac chambers or the more. common “anomalous” innominate 
artery. Telescopic bronchoscopy will identify tracheal comprés- 


. sion by the innominate artery; furthermore, it will identify the 


l 


area of compression by the vascular ring. Obseryation of the 
compressed area during corrective surgery ensures that the op- 
erative manipulations’ are appropriate and successful i in relieving 
the obstruction. This observation can be facilitated by televised 
monitoring and | videotaping, 


XTRINSIC COMPRESSION of the airway by major 
‘vascular elements is a significant cause of mor- 
bidity and potential mortality in infants. Early 

réports described vascular ring anomalies that. obstructed 

the ‘airway, but’ successful surgical correction of ring 
anomalies as well as the recognition of and correction for 
compression by the innominate ‘artery awaited the pi- 
oneering reports by Gross and Newhauser in 1945! and 

1948.7 

Despite conaran reports from several centers in 
the ensuing 40 years,’ !? the entity of innominate artery 
compression of the trachea remains underappreciated as 
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a major cause of obstruction, stridor, and apnea in young 
infants, and its relationship to other causés of airway ob- 
struction has been poorly defined. 

We have reviewed our series ‘of bronchoscopies at the 
Duke University Medical ‘Center from 1980-1986, cate- 
gorized the. findings on those- infants with obstruction, 
stridor, or apnea, and looked specifically at the patients 
with obstruction, stridor, ‘and apnea’ caused by tracheo- 
bronchial compression by the innominate artery, a vas- 
cular ring, or other cardiovascular abnormality. The im- 
portance of bronchoscopy as both a ‘diagnostic modality 
and as a monitor ‘of successful surgical manipulation i 1S 
oprana 


Materials and Methods 


Five hundred eighteen bronchoscopies were performed 
by the Pediatric Surgical Service ‘at Duke University 
Medical Center between January 1980 and November 
1986, with diagnoses outlined in Table 1. From the total, 
the operative notés of the 100 patients for whom the i in- 
dication for bronchoscopy was either obstruction, stridor, 
or apnea were reviewed and the findings tabulated (Tables 
2 and 3). Twenty patients (20%) had significant distal ira- 
cheal compression bya pulsating extrinsic structure 
crossing from just above the carina on the left and rising 
upward toward the right of the trachea consistent with 
the innominate artery. In all cases, the tracheal rings were 
buckled, producing some reduction of the anteroposterior 
diameter of the trachea. There were 14 males and six fe- 
males. Their ages are outlined in Table 4. The youngest 
was a newborn and the oldest was 8 years old. 

Six patients with stridor or airway obstruction proved 

to have vascular ring anomalies. In addition, one patient 
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‘TABLE 1. Bronetascopy Duke University Medical Ginter 1980-1 = 


No. of 
ph Se Bronchoscopies 

re | 27 
Subglottic stenosis 43 
Subglottic hemangioma 20 
Intrinsic tracheal obstruction 23 
Tracheal hypoplasia | 9 
Tracheomalacia 16 
Intrinsic bronchial obstruction 16 
Foreign body 63 
Lyé ingestion 25 
EA/TEF ` 

Preoperative 38 

(Fogarty occlusion) 6 

Postoperative, re-evaluation, 

~ complication 14 
EA (no TEF) ` 5 
H-type TEF 

Negative 8 

Positive 2 
Pulmonary interstitial emphysema 8 
Chronic respiratory disease: 

inflammation/secretions, rmi synd, etc. 96 
CF for lavage 9 
Miscellaneous 55 
Vascular anomalies 

Rings . ’ 15 

Innominate artery 20 

Bronchoscopy during repair 6 


Total 0. 518 


with enlargement of the left atrium due to an anomalous 
mitral valve and one patient with an arch anomaly had 
atelectasis and recurrent respiratory illnesses, respectively, 
due to left main stem bronchial obstruction. ae pa- 


TABLE 2. Bronchoscopy for Stridor/Apnea Duke University 
Medical Center 1980-1 986 ' 


Presenting Sympiomi 


Obstruction/ 
Finding 'Stridor Apnea 
Vascular rings 6 0 
Innominate compression 6 | 
+ laryngomalacia 13 
Laryngomalacia  ~ 18 3 


Tracheobronchial malacia 7 
+ laryngomalacia l 
Tracheobronchial hypoplasia 6 
+ laryngomalacia 
Subglottic stenosis : 15 
Subglottic hemangioma 6 
Normal airway ` ` 6 
Gastroesophageal reflux 3 


Tracheobronchial granulations 3 
Chronic tracheobronchitis 3 
Bifid epiglottis l 
Vocal cord paresis 1 


Total 93 7 
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TABLE 3. Bronchoscopy for Obstruction/Stridor/Apnea Duke 
Universit y Medical Center 1980-1 Ro 


l No. of 

Summary Patients 
Bronchoscoped (total) | 100 
Innominate artery compression 20 
Vascular rings 6 
Total vascular compression 26 


tients did not present with stridor, but had bronchoscopy 
and the compressions were identified. 

Of the 20 patients with innominate artery compression. 
only four required surgical correction (Table 5). Two were 
males and two were females. All were younger than € 
months old. Each had had a severe life-threatening apneic 
episode requiring resuscitation either by mouth-to-mouth 
breathing or full cardiopulmonary resuscitation. Two o! 
the four were infants who had undergone repair of esopb- 
ageal atresia with distal a ac fistula (EA; 
TEF) as neonates. 

All seven patients with compression by vascular ring 
anomalies had surgical correction (Table 5). One required 
a secondary aortopexy (Case 1). The infant with the mitral 
valve anomaly had valve replacement and left atrial pli- 
cation, relieving the compression on the left main stem 
bronchus. l 

All infants with innominate artery c compression had 
intraoperative endoscopic monitoring of the surgical ma- 
nipulations during aortopexy. Asa result of our experience 
with the infant with the vascular ring anomaly who re 
quired secondary aortopexy, we have increasingly usec 
intraoperative endoscopic monitoring for vascular ring 
repairs as well, especially when the degree of compressior 
is severe. 


Selected Case Studies 


Case I 


This 1860-g, 38-week gestation female infant was noted to be wheezing 
especially when supine. Over the first 24 hours of life her respirator 
status declined, necessitating intubation. A cardiac ultrasound showec 
no evidence of significant disease. Paralysis was required to maintair 
adequate ventilation. Severe instability of respiratory function was notec 
repeatedly and the position of the endotracheal tube was critical to main 
taining ventilation. Initial bronchoscopy at age 5 weeks demonstrated ; i 
marked degree of collapse of the distal trachea with tracheomalacia anc 
a small flap of granulation tissue. Repeat bronchoscopy 2 weeks late: 
demonstrated pulsatile extrinsic compression as the cause ‘for the trachea 
collapse; this was believed to be consistént with a vascular ring. Cardia 
catheterization demonstrated a right dominant double aortic arch with 
no intracardiac defects present. She underwent left thoracotomy anc 
division of the left (anterior) aortic arch. Respiratory difficulty persisted 
however, and repeat bronchoscopy revealed continued compression o 
the trachea on the right anteromedial aspect. Aortography confirme 
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TABLE 4. Innominate Artery Compression Duke University 
Medical Center 1980-1986 


No. of 
Age at Bronchscopy Patients 
Newborn 
1-3 months 
3-6 months 
6-12 months 
12-24 months 
Greater than 24 months 


* 


ANNAU 
+ 


* One patient had operation. 
t Three patients had operation. 


that all four major vessels arose off the dominant right arch. The patient 
underwent right anterior thoracotomy for aortopexy with endoscopic 
monitoring. The left arch stump was tacked to the right first rib, sus- 
pending the aorta off the trachea. Relief of the obstruction was confirmed 
by bronchoscopy. After this procedure, the patient’s respiratory status 
greatly improved and she was weaned off the ventilator to room air by 
the fifth postoperative day. The remainder of her hospitalization was 
uncomplicated. 

Comment: Delay in diagnosis was due to initial failure to recognize 
this as an airway rather than a parenchymal pulmonary problem. At 
initial bronchoscopy, traumatic granulation tissue obscured the pulsatile 
extrinsic compression. Standard treatment of the vascular ring did not 
relieve the tracheal compression; subsequent aortopexy did. This was 
our first experience with a vascular compression, but it led us to appreciate 
its significance and to monitor surgical correction endoscopically. 


Case 2 


This 2250-g male infant underwent primary repair of EA/TEF as a 
newborn. The patient required reintubation 24 hours after operation for 
respiratory failure. A contrast study of the esophagus demonstrated a 
patent anastomosis without leak. Because of continued respiratory dif- 
ficulty, bronchoscopy was performed 2 weeks after operation. The right 
upper lobe bronchus appeared slit-like but patent, and the remainder of 
the tracheobronchial tree appeared normal. The fistula site was well 
healed. The patient was slowly weaned off ventilatory support after 1 
month and was discharged 2 weeks later, doing well. 

At age 4 months he was readmitted for respiratory difficulty and failure 
to thrive, problems that developed when the volume of his feedings was 
increased. Results of a Tuttle test were normal and an esophagogram 
demonstrated a normally patent esophagus and absence of a vascular 
ring. Bronchoscopy revealed vascular compression of the trachea by the 
aorta and innominate artery (Fig. 1). Recurrent atelectasis with subse- 
quent pneumonia developed in the right upper lobe. After appropriate 
antibiotic therapy, he underwent right anterior thoracotomy. The aorto- 
innominate junction was suspended to the second rib on the right. Before 
the aortopexy sutures were tied down, and with the ribs reapproximated, 
bronchoscopy was used to document relief of the tracheal obstruction 
from the innominate artery anteriorly and the bulging esophagus pos- 
teriorly (Fig. 2). The patient’s right upper lobe atelectasis cleared, and 
he did well after operation. Seven months later he was readmitted for 
recurrent respiratory difficulty and wheezing. Bronchoscopy at that time 
demonstrated a subglottic cyst, which was removed. There was no evi- 


» dence of tracheal compression and his recurrent stridor was relieved. 


Comment: This patient is a classical illustration of vascular compression 
of the trachea exacerbated by the dysmotile distal esophagus after EA/ 
TEF repair. Its presentation at the time of increased volume consumption 
or the introduction of solid foods is typical. 
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TABLE 5. Surgical Repair: Vascular Compression of the Airway Duke 
University Medical Center 1980-1986 


No. of No. Operated 

Patients On 
Innominate artery compression 20 4 
Vascular ring fing 7 
Other cardiac l 


* | patient with vascular ring and | with compression by an enlarged 
left atrium did not present with stridor. 


Case 3 


This 3374-g female infant had repair of EA/TEF in the immediate 
newborn period. Bronchoscopy before the repair showed a tracheal 
bronchus to the right upper lobe and a distal tracheoesophageal fistula. 
She had repeated episodes of apnea after repair and gradually increasing 
respiratory distress. Bronchoscopy at age 3 weeks revealed an 80% collapse 
of her distal trachea due to a pulsatile extrinsic lesion consistent with an 
innominate artery. Aortopexy with intraoperative endoscopic monitoring 
completely relieved her symptoms and she has been well since. 

Comment: This is the less typical story of an infant with innominate 
compression after EA/TEF repair since usually the severe symptoms 
await combined posterior compression from the overfilled dysmotile 
esophagus and anterior compression by the innominate artery. In this 
case, however, the infant’s trachea was so collapsed by the innominate 
artery that symptoms of severe airway compromise and apnea developed 
almost immediately after operation and became progressively more se- 
vere, requiring early aortopexy. Since many infants, particularly pre- 
mature infants, exhibit apnea quite commonly, “reflex apnea” associated 
with compression syndromes must be kept in mind so that early endos- 
copy may be diagnostic and therapy instituted before life-threatening 
episodes occur. 


Case 4 


This 3340-g female infant had stridor at birth. She had no complicating 
problems until age 3 months when she had congestion for 1 week and 
upper respiratory infection culminating in episodes of apnea and cyanosis, 





FIG. 1. This view through the Storz bronchoscope shows a severe 
compression of the distal trachea by an innominate artery buckling the 
tracheal ring. It shows at the same time the posterior infringement on 
the lumen by the membranous portion of the trachea. 
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Fic. 2. After aortopexy bronchoscopy shows re-establishment of the tra- 
cheal arch adding considerable cross-sectional area to the lumen despite 
the continued posterior bulge of the membranous portion of the trachea 
that can be exacerbated by food in the esophagus. 


the last of which required resuscitation by her parents. She was believed 
to have croup and was intubated and ventilated. When extubation was 
attempted, severe stridor developed that required reintubation and in- 
creasingly high pressures were required to ventilate her. She was subse- 
quently transferred to Duke Medical Center where she failed two acci- 
dental and one planned extubations, the failure including one cardio- 
respiratory arrest. Bronchoscopy revealed severe innominate compression, 
and an aortopexy was performed with intraoperative endoscopic mon- 
itoring at age 4 months, after which she was successfully extubated on 
the first postoperative day. 

This child has subsequently been found to have numerous other 
anomalies including hydrocephalus for which a ventriculoperitoneal shunt 
was successfully performed with no airway complications during or after 
surgery. 

Comment: This child probably represents acute decompensation sec- 
ondary to increased vascular compression during an acute inflammatory 
illness, which required the child to exert increasing expiratory pressure 
furthering the collapse of the intrathoracic airway during expiration. It 
emphasizes the importance of early bronchoscopy for infants with croup- 
like symptoms who do not resolve their obstructive airway symptoms 
after resolution of the inflammatory process. 


Case 5 


This 1-month-old male infant was admitted for evaluation of stridor. 
A barium esophagogram was normal but at bronchoscopy he was found 
to have laryngotracheomalacia with moderate anteroposterior compres- 
sion of the distal trachea by an extrinsic pulsatile structure consistent 
with the innominate artery crossing. The child did well except for per- 
sistent stridor, but with no complicating symptoms until age 5 months 
when his airway symptoms worsened and he began having “‘spells’’ re- 
quiring resuscitation and, finally, hospitalization and intubation. An ar- 
teriogram was interpreted as an anomalous innominate artery originating 
posteriorly on the aorta and crossing the trachea. Repeat bronchoscopy 
confirmed severe compression by the innominate artery, and an endo- 
scopically monitored aortopexy was performed at age 5.5 months, after 
which he was easily extubated and discharged 5 days after surgery. 

Five months later he had an apneic episode at night but with no stridor, 
and | month later he was admitted with persistent apnea and bradycardia 
not confirmed on monitoring. A “sleep study” was normal and he was 
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found to have Klebsiella pneumonia. He improved with antibiotic treat- 
ment, became asymptomatic, and has remained well. 

Comment: Despite excellent relief of his obstructive symptoms, this 
child obviously had a period when apnea recurred, which may have been 
unrelated to his original compression syndrome. 


Results 


Review of these cases points out the significant inci- 
dence of vascular compression as the cause for obstruc- 
tion, stridor, or apnea as well as persistent atelectasis 
among infants with these symptoms. Twenty-six per cent 
of patients with obstruction, stridor, or apnea were found 
to have compression by an innominate artery or a vascular 
ring (Table 3). Surgical correction of the innominate artery 
compression was successful in the four patients with ep- 
isodes of “reflex apnea” in addition to stridor. None of 
the infants who did not have operation had had apneic 
episodes before bronchoscopy, and none had them after- 
ward. The importance of a previous esophageal atresia 
with tracheoesophageal fistula repair in the history of those 
infants requiring aortopexy is again emphasized by the 
fact that half of our infants requiring surgery had had a 
previous EA/TEF repair. 


Discussion 


Since 1948 when Gross and Neuhauser’ advanced the 
proposition that the tracheobronchial structures could be 
compressed by the innominate artery and offered “aor- 
topexy” or innominate suspension to the sternum as a 
cure for this obstruction, numerous authors have ad- 
dressed various aspects of this problem. 

Gross and Neuhauser in 1951* reported four cases of 
surgically corrected compression by the innominate artery 
among 40 patients surgically treated for vascular anom- 
alies with tracheobronchial compression. They believed 
that the innominate artery was “anomalous,” arising fur- 
ther to the left and posteriorly on the aorta and forming 
a “sling” around the lower trachea compressing and 
buckling it. They diagnosed the condition by plain lateral 
radiographs of the chest and then by instilling contrast 
into the trachea, both modalities demonstrating the in- 
dentation of the distal anterior tracheal wall. 

Fearon and Shortreed in 1963? emphasized the im- 
portance of endoscopy in the diagnosis of vascular 
compression of the tracheobronchial tree by presenting 
104 patients from the Hospital for Sick Children, Toronto, 
of whom 69 had an “anomalous innominate artery.” They 
observed what they called “reflex apnea” in many of these 
children and advanced this life-threatening event as the 
primary indication for surgery. They believed this to be 
“a reflex respiratory arrest initiated by irritation of the 
area of compression of the trachea.” Subsequent reports 
have confirmed these observations.*~° 
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Fics. 3A-D. A. Depiction of 
the normal relationships of 
the aorta and its major 
branches to the trachea 
showing the innominate ar- 
tery crossing the lower tra- 
chea producing compression 
of the trachea and buckling 
of the cartilages. B. “Endo- 
scopic view” of these rela- 
tionships shows the buckled 
arch impinging on the lumen 
of the distal trachea. C. A 
bolus of food in the esopha- 
gus forces the posterior 
membranous portion of the 
trachea into the tracheal lu- 
men causing almost complete 
airway obliteration by the 
anterior compression and the 
posterior bulge. D. Suspen- 
sion of the aorta and the in- 
nominate artery eliminate 
the anterior compression and 
buckling of the tracheal rings 
increasing the cross-sectional 
diameter of the trachea. 
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Fearon and Shortreed noted the association with lar- 
yngomalacia, emphasizing the need for bronchoscopy in 
infants found to have laryngomalacia at laryngoscopy. 
They also noted nine cases of associated EA/TEF repair 
among their 69 patients. 

In 1969, Mustard et al.,* in a subsequent article from 
the same institution, reported 285 cases of innominate 
artery compression of the trachea (Fig. 3), 39 of which 
were surgically corrected. They observed that the innom- 


` inate artery need not be aberrant or “anomalous” to 


compress the trachea; only about 10% of those cases in 
which angiography was performed demonstrated an aber- 
rant origin of the vessel. This observation was supported 
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by Strife et al. (1981)'? from Cincinnati Children’s Hos- 
pital Medical Center, who reviewed 1000 randomly se- 
lected lateral chest radiographs and found anterior tracheal 
indentation in 30%. In addition, 172 angiograms of chil- 
dren with congenital heart disease revealed an innominate 
artery origin to the left of the trachea as the normal find- 
ing (95%). 

Reflex apnea as an overriding indication for surgery 
was again emphasized by Mustard et al. along with the 
fact that over 86% of their patients were satisfactorily 
managed without operation. They postulated that with 
growth, the artery moves up and off the trachea. Two 
important principles for intraoperative management were 
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advanced: endoscopic monitoring of the aortopexy and 
suspension of the vessel to the sternum without dissecting 
it free from the trachea. The latter allows the “‘pexy” to 
suspend and stabilize the anterior wall of the trachea. 

Articles from the Hospital for Sick Children in Toronto 
continued to dominate the literature on the subject of 
innominate compression in subsequent years. Moes et 
al., in 1975,° reported 90 cases, 60 of which were surgically 
corrected. Reflex apnea was present in only 38% of their 
patients who had operation and 3% of those not surgically 
corrected. Important radiographic observations from their 
work included the finding that only 30 of 76 patients who 
were assessed for tracheal compression on plain radio- 
graphs demonstrated a consistent indentation and that 
none of the 34 patients showed any suggestion of the 
anomaly on barium esophagogram. Subsequent articles 
continue to support these findings.°*"! 

Only 57% of their surgically treated patients were com- 
pletely relieved of symptoms, although another 28% were 
improved. The percentage of their patients (15%) with no 
improvement calls into question their case selection and 
emphasizes that in the absence of life-threatening apneic 
episodes, most patients can be treated medically with ex- 
pectation of improvement. 

Ardito et al.,° from Children’s Memorial Hospital in 
Chicago, supported reflex apnea as the clearest indication 
for surgery. Thirty-three (42%) of their 78 patients had 
surgery; 28 of these had apneic episodes as the indication 
for operative intervention. Only five patients had persis- 
tent symptoms, all of whom had other concomitant airway 
problems. 

Filler et al., in 1976, emphasized the significance of 
tracheal compression as an important cause of apneic ep- 
isodes in infants after repair of EA/TEF. In a review of 
40 consecutive cases of EA/TEF, tracheal compression 
was noted in 13 patients, three of whom were symptomatic 
with apneic episodes during or after feedings. They noted 
the commonly observed dysmotility of the distal esoph- 
agus after EA/TEF repair and postulated that a combi- 
nation of posterior encroachment on the trachea by the 
expanded esophagus and anterior compression by the in- 
nominate artery could completely close off the tracheal 
lumen (Fig. 3), resulting in respiratory difficulties during 
and after feedings and possibly triggering “‘reflex apnea.” 
Eight additional patients reported in 1980 by Schwartz 
and Filler!’ further emphasized the entity. | 

Many series of cases of vascular anomalies review only 
operated cases. These tend to show innominate artery 
compression to be relatively rare compared with vascular 
ring anomalies. Marmon et al.'* reported 54 cases of sur- 
gically treated vascular compressions. The distribution was 
double aortic arch in 24 patients, right aortic arch with 
left ligamentum arteriosum in 17 patients, “anomalous” 
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innominate artery in 10 patients, and pulmonary artery 
sling in three patients. Roesler et al.'! found only three 
innominate artery compressions among 51 children with 
vascular compression syndromes undergoing operative 
correction. 

In contrast to Mustard et al.4 who looked only at in- 
nominate compression and to those articles that focus on 
patients operated on for vascular compression, we have 
sought some perspective by surveying our total broncho- 
scopic series, extracting those cases with obstruction, stri- 
dor, or apnea as the presenting symptoms, and then look- 
ing at our incidence of innominate compressions and vas- 
cular ring anomalies and their surgical corrections in 
context of this “universe.” This confirms innominate ar- 
tery compression both as a significantly frequent cause of 
obstruction, stridor, and apnea in infants (20%) and as 
the most frequent of the vascular compression syn- 
dromes (77%). 


In combination, vascular compression caused obstruc- _ 


tion, stridor, and/or apnea in 26% of our series of infants. 
Thirteen of 20 infants with innominate compression had 
associated laryngomalacia, an entity that could have been 
blamed for stridor if only laryngoscopy were performed. 
The importance of bronchoscopy for all infants with stri- 
dor is thus established. 

In evaluating infants with stridor, an attempt should 
be made to determine whether the stridor is inspiratory 
or expiratory. Forced expiration expands the extrathoracic 
airway but constricts or collapses the intrathoracic airway. 
The reverse is true with inspiration. Theoretically, vascular 
compression syndromes that compress the intrathoracic 
airway should produce expiratory stridor. However, the 
high association of laryngomalacia with these lesions re- 
sults frequently in either inspiratory stridor predominating 
or in stridor throughout the respiratory cycle. 

At endoscopy, the “buckling” of the tracheal rings be- 
neath the compressing vessel is clearly evident. Although 
the arch is a very strong structural form, once buckled, it 
offers little resistance against further compressions so that 
forced expiration could easily produce total airway ob- 
struction. This is a particular risk for those infants with 
a full, dysmotile esophagus after repair of EA/TEF; pos- 
terior encroachment on the tracheal lumen by the esoph- 
agus combined with anxiety and resultant increased re- 
spiratory efforts could produce complete obstruction and 
hypoxia resulting in the “reflex apnea” or arrest episodes. 
Whether there exists a true “reflex” from irritation at the 
point of tracheal “buckling” or whether this is merely 
another manifestation of the ease with which infants be- 
come bradycardic in response to hypoxia has not been 
clarified. 

Our case reports emphasize the importance of endos- 
copy for all vascular compression syndromes to assess the 
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Fic. 4. AP (left) and lateral 
(right) views of a barium 
esophagogram show the fill- 
ing defect in the barium col- 
umn typically produced by a 
vascular ring anomaly. 


location and degree of compression of the airway. Intra- 
operative endoscopic monitoring is essential to ensure that 
correction of airway compression is achieved by the op- 
erative manipulations. Televised monitoring is now 
available to enable the surgeon as well as the endoscopist 
to view the intraluminal result, and videotaping provides 
a permanent record for teaching purposes. 


Conclusions 


All infants with airway obstruction and those infants 
with stridor associated with feeding difficulties, cyanosis, 
apnea, failure to thrive, or pulmonary infiltrates, atelecta- 
sis, Or recurrent infectious airway problems should be 
bronchoscoped. All cases of vascular compression syn- 
dromes initially diagnosed by other modalities should be 
endoscoped. Infants with reflex apneic episodes in asso- 
ciation with severe tracheal compression by an innominate 
artery should be offered aortopexy. Infants with respiratory 
failure, persistent atelectasis, secretion clearing problems, 
or repeated bouts of tracheobronchitis associated with se- 
vere compression by the innominate artery should be 
considered as possible candidates for aortopexy if vigorous 
= medical treatment does not resolve the problem and after 
investigating all other possible sources of the pulmonary 
problems such as gastroesophageal reflux, immune defi- 
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ciencies, immotile cilia syndrome, etc. Barium esophago- 
gram should be obtained in all patients before aortopexy 
to eliminate a possible ring anomaly (Fig. 4) associated 
with anterior tracheal compression to avoid worsening 
airway obstruction after suspending the aorta (innomi- 
nate). Infants after EA/TEF repair who have apneic epi- 
sodes related to feedings should be recognized as being at 
particular risk for severe anterior tracheal compression 
by the innominate artery due to concomitant posterior 
encroachment on the tracheal lumen by the dysmotile 
esophagus that displaces the membranous posterior tra- 
chea. Endoscopic monitoring during surgery for all vas- 
cular compression syndromes will help to assure correct 
manipulation of the vascular elements for relief of the 
airway obstruction. Television monitoring allows the 
thoracic surgeon as well as the endoscopist to view the 
scene and judge the results. 
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DISCUSSION 


Dr. WILLIAM PATRICK TUNELL (Oklahoma City, Oklahoma): It is 

` difficult for me to discuss a paper, or for that matter, decline to discuss 

a paper, with the same panache that Dr. Haller exhibits, but I will do 

“my best. 

_ Dr. Filston sent me a copy of his manuscript and I certainly appreciate 
his inviting me to discuss his paper. 

_  T realize that sending the manuscript that far in advance by convention 
calls for a thank you. I am going to alter that procedure somewhat to 

_ point out to you that my last 2 weeks have been made miserable by that 

very act, but they have been made miserable for a just reason. 

Dr. Filston has brought to light a gray and confusing area in the surgery 
of children and surely has reminded all of us who deal with pediatric 
surgery patients, those problem patients of our own as yet undiagnosed 
and untreated. 

Although we need not summarize this paper, several points, I believe, 
are worthy of comment. First, this is a large series of endoscopic pro- 
cedures done for a variety of indications, thus bringing perspective to 
the problem at hand. Secondly, a considerable proportion of infants and 
small children with stridor and/or apnea, based on Dr. Filston’s data, 
can be expected to have their problem on the basis of vascular tracheal 
compression or compromise. I would add that in the manuscript there 
is a wealth of data as well as additional case studies that vividly illustrate 
this point, Thirdly, this propensity is especially evident in patients with 
symptoms after esophageal atresia repair, patients who are dear to the 
heart of all pediatric surgeons. 

At the University of Oklahoma, Oklahoma Children’s Memorial Hos- 
pital, I am afraid that we have neglected endoscopic diagnosis of possible 
tracheal compression and compromise on a vascular basis. 

Dr. Filston has formulated a sensible approach to the infant with ob- 
structing airway problems and his is important data for us all. 

Howard, finally, I have a question. Were all children needing surgery 
identified primarily, and if.not, what was their subsequent course that 
mandated operation? 


Dr. MAX L. RAMENOFSKY (Mobile, Alabama): I am indebted to Dr. 
Filston for this fine presentation. I read his abstract when the program 
for the Southern Surgical came to my office. On that same day a similar 
problem arose. A 4-day-old infant was diagnosed as having congenital 
lobar emphysema. The problem was that before I had seen the child, 
someone else had taken the child to the operating room for bronchoscopy. 
At bronchoscopy, a very pulsatile lesion in the left main stem bronchus 
was found. I was called to the operating room and saw a pulsatile lesion, 
not the left main stem bronchus, but at the take-off of the left upper 
lobe. As it turned out, this child had a major cardiac anomaly with 
significant pulmonary hypertension. 

This child had a pulmonary banding at 2 weeks of age. After that the 
congenital lobar emphysema started to decrease as the pulmonary vascular 
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pressures decreased. It has subsequently resolved. Howard, have you 
seen this? I have not been able to find this reported anywhere. I would 
be most interested to hear what you have to say. 


Dr. J. ALEX HALLER (Baltimore, Maryland): I believe there are some 
significant questions that should be addressed to the authors of this paper. 

In the first place, I have no quarrel at all with Dr, Filston’s contention -+ 
that complete vascular rings cause compression of the esophagus and 
the trachea. I have little quarrel with him that patients often have problems 
with the airway after tracheoesophageal fistula repair. I believe they may 
have special complications that result from fibrosis associated with their 
operative procedure in the mediastinum and some fixation then of the 
vascular structures. 

Where I do differ with Dr. Filston is in defining those patients who 
have true inominate compression because as I look at the literature, there 
are a number of papers in which a large number of children have been 
diagnosed as having this condition but who did not require operative 
intervention. As a matter of fact, the series that he quoted from the 
Hospital for Sick Children in Toronto, in which Dr. Fearon was the 
otolaryngologist who performed the endoscopy, there were more than 
100 children who had this primary diagnosis and without any question 
had compression of the anterior wall of the trachea, and yet only a handful 
of those patients were operated on! Why? 

My question then to Dr. Filston is: how do you know which patients 
with this abnormality require operative intervention? Howard, in your 
series, four of 20 patients needed surgical intervention. How did you 
know they needed it? We have been aware of this condition over the 
last 20 years but have operated on only three patients with innominate 
compression using the suspension operative procedure. Now I am worried 
we are not operating on enough of them! On the other hand, the other 
patients have done well. Therefore, I would like to ask again, what is the 
follow-up on those patients who were not operated on but who had this 
diagnosis made? 

Finally, I would like to ask you one question about etiology. I have 
the impression that the primary problem here is not the innominate 
artery, but that there is an anomaly of the trachea itself, and that this is 
a form of tracheomalacia in which there is an inadequate tracheal ring 
support. The innominate artery simply happens to lie across it. 

I would be interested in your thoughts in this regard and I do want to 
thank you very much for bringing up this important and still controversial 
subject. 


~ Dr. HowarpD C. FILSTON (Closing discussion): Dr. Tunell, we iden- 
tified all the patients with the innominate artery primarily by bronchos- 
copy. Some of the other vascular rings were identified by barium eso- 
phagogram initially and bronchoscoped subsequently. 
As to subsequent course, those who were operated on improved. None 
of them had to have reoperation, and none of them had persistent apneic ~ 
episodes. One child had an instance of apnea after the repair, but nothing 
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that persisted. None of the children who were identified as having in- 
nominate artery compression but who were not operated on returned 
for subsequent surgical procedures. 

Dr. Haller’s question relates to this same concern, ie., how do we 
identify the patients who need to be operated on? I believe the several 
papers from Toronto Sick Children’s Hospital, where there has been an 
interest in this subject for many years, speak to this. Dr. Mustard’s series 
has 285 bronchoscopies with the finding of innominate compression 
and, as you cite, the number operated on is very low. For the most part 
it would seem that the patient who requires surgical intervention for 
innominate artery compression is one who is actually having apneic 
near-arrest or arrest-type episodes, and those are the only patients on 
whom we operated. 

I do believe when you identify innominate artery compression in an 
infant, it behooves you to follow the infant, make sure the parents un- 
derstand that there is a potential problem, and, if the child does develop 
anything bordering on apnea or arrest-type episodes, then I believe you 
have identified the child who needs surgery. 

Whether you should go so far as to teach the parents cardiopulmonary 
resuscitation and put the child on a monitor is a more difficult question 
for which I have no clear answer. What comes out of all this is that you 
identify many innominate artery compressions at bronchoscopy and you 
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operate on very few patients. I believe that is probably the right rela- 
tionship. 

As far as the etiology of this, most studies of the innominate artery 
now would suggest that the innominate artery 1s not always anomalous 
in these conditions. There have been some 172 arch studies that show 
the innominate artery coming off to the left where it is often called 
anomalous, but this is probably a normal innominate artery; for some 
reason things get compressed in the tight mediastinum, the tracheal arch 
buckles, and, once it buckles, all of the respiratory dynamics are working 
to buckle it further. 

I did not emphasize in the presentation, but it is important to recognize, 
that when you do suspend the aorta or the innominate artery, you do 
not dissect between the aorta and the trachea. You use the aorta as a 
suspender of the trachea by pulling it anteriorly and fixing it to the sternum 
or to the ribs. This pulls the anterior wall of the trachea with it, and 
although this may not completely “unbuckle” it, it gives a stenting and 
fixation effect to the trachea. It is, therefore, important not to dissect the 
trachea free from the vessel. 

Dr. Ramenofsky, we have had a patient with a cardiac anomaly in 
whom the enlarged left atrium compressed the left main stem bronchus 
and we have seen hypertension in the pulmonary artery compress the 
trachea or the left main stem bronchus. 
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From 1971-1986, 24 patients were diagnosed as having Zollin- 
ger-Ellison syndrome (ZES) and 22 patients had laparotomy. 
Of this group, gross tumor was identified in 15 of 22 patients. 


Ten of 15 patients had resection of their gastrinomas with the 


specific aim of curing the disease. This group had responded 
favorably to either cimetidine or ranitidine before operation. 
Preoperative transhepatic portal venous sampling (PYS) with 
gastrin determinations was performed in six patients; three pa- 
tients had this procedure twice. The tumor was correctly localized 
by PYS in five of six patients. In four of six patients, the tumor 
was easily found at surgery. In two of six patients (33%) PYS 
was vital to intraoperative decisions. Criteria for biochemical 
cure are normal periodic fasting gastrin and secretin infusion 
tests. Of the 10 patients who had resection for potential cure, 
two patients failed within 48 hours of surgery on the basis of an 
elevated fasting serum gastrin level in one patient and a positive 
secretin infusion test in the other patient. Eight patients were 
considered cured with follow-up from 6 months through 15 years. 
Of the eight cured patients, the tumors were located as follows: 
four were extraintestinal and extrapancreatic, four were in the 
duodenal wall, one patient had a tumor located in the uncinate 
process of the pancreas, and one tumor was located in a lymph 
node along the lesser curve of the stomach. Two patients had 
mobilization of the pancreas and duodenum for a “blind” pan- 
creatoduodenectomy based on preoperative PVS (2 procedures 
each patient). In one patient a 3-mm gastrinoma was enucleated 
from the posterior uncinate process. The second patient had 
pancreatoduodenectomy with findings of two duodenal wall gas- 
trinomas. Both patients remained cured of ZES beyond 2 years. 
It is concluded that PVS does indeed locate some tumors before 
operation, even those not easily found at surgery. ZES can be 
cured by an aggressive approach combining preoperative tumor 
localization and tumor resection. Of the eight patients biochem- 
ically and perhaps biologically cured, follow-up was greater than 
four years in five patients, greater than two years in two patients, 
and beyond six months in one patient. 
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From the Departments of Surgery and Radiology and the 
Division of Gastroenterology, University of Florida College of 


Medicine, Gainesville, Florida — 


DISCUSSED the changing trends in the treatment 

of Zollinger-Ellison syndrome (ZES). Thera- 
peutic options have ranged from the early palliation or 
“cure” of the physiologic gastric hypersecretory state by 
total gastrectomy to the more recent attempts at cure of 
a potentially malignant (50% 10-year survival rate) disease 
by aggressive surgical resection.’ The excellent success 
of drugs such as cimetidine, ranitidine, famotidine, and 
omeperazole in treating the gastric hypersecretion of 
ZES™-! and decreasing the threat of postoperative hem- 
orrhage and perforation have now allowed a more ag- 
gressive approach to resection of gastrinomas without total 
gastrectomy at the initial operation. ! 


Rs REVIEWS HAVE BOTH DOCUMENTED AND 


In an attempt to localize gastrin-secreting tissue before . 
operation, transhepatic portal vein catheterization and | 


venous sampling with gastrin determinations has been 
advocated to better locate tumor tissue, especially gastri- 
nomas that are not easily identified at surgery. Although 
the ultimate efficacy and cost-effectiveness of this proce- 
dure remains to be established, portal venous sampling 
(PVS) does indeed locate tumors and may help the difficult 
intraoperative decisions as to the magnitude of resection 
of gastrinomas and their metastases. !!!? 

We have previously documented the presence of extra- 
pancreatic and extraintestinal gastrinomas and their ul- 
timate resection for cure.® Since our initial experience 
supported the concept that ZES can be cured, we have 
continued the trend of adequate documentation of the 
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disease, evaluation of the response to medical therapy, ~ 


preoperative localization of gastrinomas, and an aggressive 


surgical approach to resection of gastrinomas. 
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TABLE 1. Gastrinoma Resection 
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Patient 
# Year Location 
l 1971 Liver-left lobe 
2 1977 Lesser curve 
3 1978 Below mid-pancreas 
4 1981 Splenic hilum 
5 1982 Duodenum 
6 1984 Pancreas 
7 1984 Duodenal wall (2) 
8 1984 Duodenum + node 
9 1985 Duodenum + node 
10 1986 Lesser curve (node) 


TG = total gastrectomy. 


This review evaluates our total experience with ZES 
and a subgroup of patients who had laparotomy with a 
specific goal of curing the potentially malignant disease 
without resorting to total gastrectomy. 


Materials and Methods 


Twenty-four patients with documented ZES were eval- 
uated at the University of Florida College of Medicine 
from 1971-1986. The diagnosis of ZES was initially con- 
firmed in all patients with measurements of fasting serum 
gastrin levels, and basal and maximal gastric acid secre- 
tion. Serum gastrin response to secretin infusion was 
evaluated in most patients. Criteria for the diagnosis of 
ZES were a fasting serum gastrin determination greater 
than 150 pg/mL, a secretin infusion response of 200 pg/ 
mī. above baseline levels, and basal acid secretion of 
greater than 15 mEq/h. Methods for serum gastrin eval- 
uation and secretin infusion testing have previously been 
reported. +? | 

All patients have undergone at least one barium upper 
gastrointestinal examination, upper gastrointestinal en- 
doscopy, and in the years since the medications were 
available, aggressive initial medical therapy with either 
cimetidine or ranitidine to evaluate the degree of acid 
secretory suppression. 

In recent years, all patients had abdominal ultrasound 
examination, computed tomography and, in many pa- 
tients, celiac and superior mesenteric arteriography. Six 
patients recently had percutaneous transhepatic venous 
sampling of the portal vein and its tributaries for gastin 

-analysis before anticipated surgery. Three patients had 
this procedure twice. Transhepatic PVS was performed 
using the Hawkins needle guide technique in which the 
22 gauge needle guide itself was used to locate the portal 
vein.'* A small 3 or 4 French catheter was subsequently 
“ used to obtain samples from the main portal, splenic, and 
superior mesenteric trunks and their tributaries. Criterion 
for a positive test was a very demonstrable gastrin gradient. 


Gastrin . 
(pg/mL) Therapy Cure 
1500 Resection, TG Yes 
760 Resection, TG Yes 
310 Resection, TG Yes 
275 Resection Yes 
710 Resection Yes 
450 Enucleation Yes 
740 Whipple procedure Yes 
9000 Resection No 
3000 Resection Yes 
850 Resection No 


Twenty-two of 24 patients eventually had exploratory 
laparotomy with gross biopsy-proven tumor identified in 
15 patients. Ten of these 15 patients had resection of their 
gastrinomas with the aim of curing the disease. The re- 
mainder of the patients had total gastrectomy both with 
and without tumor resection. 

All patients had fasting serum gastrin determinations 
and secretin infusion tests in the early postoperative pe- 
riod. Without long-term follow-up on all patients, it is 
difficult to define the criteria for curing ZES. Our criteria 
were fasting serum gastrin determinations below 100 pg/ 
mL and biochemical response to secretin infusion of less 
than 200 pg/mL during the follow-up period. 


Results 


Since 1971, 24 patients were evaluated and diagnosed 
as having ZES. Twenty-two patients had exploratory lap- 
arotomy with tumor identified in 15 patients. Of this 
group, 10 patients had resection for potential cure. The 
remaining five patients had total gastrectomy with and 
without resection of gross tumor. In the patients in whom 
no tumor was found, all had total gastrectomy. There 
were no postoperative deaths from total gastrectomy and/ 
or tumor resection. 

Table | lists the 10 patients who had resection for 
cure. Patients 1-4 have previously been reported and rep- 
resented four extraintestinal and extrapancreatic lesions.’! 
As noted, patients 1-3 had resection of the tumor and 
total gastrectomy. All patients in this group are cured with 
a minimum follow-up of 5 years. Of the remaining six 
patients operated on since 1981, four gastrinomas were 
located in the duodenum (patient 7, 2 gastrinomas), one 
pancreatic lesion was located in the uncinate process, and 
one tumor was found within a lymph node located along 
the lesser curve of the stomach. Figure 1 demonstrates 
the location of gastrinomas in this group of 10 patients. 
The gastrinoma found in patient 4 appeared to be an ac- 
cessory spleen at initial observation. Gastrinoma was 
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8, 9 Duodenal Tumor & 
Lymph Node 


10 Within Lymph Node 
O No Cure 


Fic. 1. The location of 10 gastrinomas in patients who had tumor re- 
section for “cure.” Open circle denotes the two patients who failed within 
48 hours based on serum gastrin determinations. The black circles indicate 
the eight patients who have remained “cured” of their disease. 


confirmed on frozen section. Two of the duodenal lesions 
(patients 8 and 9) also had tumor in adjacent lymph nodes. 
Both were resected with their nodes for potential cure. 
Although resected for cure, patients 9 and 10 represented 
early failures on the basis of postoperative gastrin deter- 
minations. The serum gastrin response in patient 9 was 
greatly decreased but still abnormal. Patient 10 had a 
` postoperative normal fasting serum gastrin determination 
but a positive secretin infusion test. After operation, the 
lesion in patient 10 was noted to be within a rim of lymph 
node tissue. Patient 9 had a duodenal wall gastrinoma 
with a positive adjacent lymph node. A similar condition, 
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3 mm Tumor found 
and resected 


Two patients mobilized for 
'Blind” resection based on 
Portal Venous sampling X 2 


Fic. 2. The peak gastrin determination after PVS in two patients (6 and 
7) who had mobilization for a “blind” pancreatic duodenectomy. In one 
patient (6) a small tumor was found and enucleated before major resec- 
tion. 
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FIG. 3. Preoperative and postoperative serum gastrin determinations in 
10 patients who had gastrinoma resection for “cure.” Two patients failed 
within 48 hours and eight patients remained “cured” with a follow-up 
of 6 months to 15 years. 


9yr 15yr 


that ofa duodenal wall gastrinoma with a positive adjacent 
node, was found in patient 8, but the postoperative serum 
gastrin determinations and secretin infusion tests have 
remained normal since surgery. 

At laparotomy and after extensive search for tumor 
tissue, two patients (6 and 7) had mobilization of the duo- 
denum and pancreas in preparation for a “blind” pan- 
creatoduodenectomy based on preoperative portal venous 
sampling (Fig. 2). Immediately before transection of the 
head of the pancreas, a small 3-mm nodule was palpated 
deep in the posterior portion of the uncinate process. This 
tumor mass was enucleated and a frozen section was con- 
sistent with the primary gastrinoma. Serum gastrin de- 
terminations and response to secretin infusion have re- 
mained normal since surgery (2 years). Patient 7 had a 
pancreatoduodenectomy with two duodenal wall gastri- 
nomas identified by the pathologist. 

Overall, 8 of 15 patients in whom gross tumor was 
found or 8 of 10 patients who had resection of their gas- 
trinomas for cure were believed to represent a cure of 
ZES. Figure 3 demonstrates follow-up serum gastrin de- 
terminations in all eight patients. With the exception of 
two patients who biochemically failed within 2 days of 
surgery, all remaining patients demonstrated serum gas- 
trin determinations below 100 pg/mL throughout their 
years of follow-up. Secretin infusion tests have remained 
normal after operation in all patients in this group since 
1978. There have been no deaths throughout the post- 
operative period and no evidence of metastatic disease. 
The two patients with abnormal gastrin determinations ` 
after operation remain asymptomatic on medical therapy 
with ranitidine. No decision has been made yet as to sec- 
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ond attempts at portal venous sampling or possible sec- 
ond-look surgery. 

Transhepatic venous sampling of the portal vein with 
serum gastrin determinations was performed in six pa- 
tients. Three patients had the procedure twice. The lo- 
cation of the tumors in these patients are noted in Figure 
4. The results in one patient were considered false-positive. 
The gastrin gradient in this patient demonstrated high 
levels near the takeoff of the superior mesenteric vein. 
The tumor, however, was found in the wall of the duo- 
denum with no evidence of tumor in or around the pan- 
creas. Postoperative serum gastrin determinations after 
resection of this duodenal tumor have remained normal. 
The results in five patients were considered to be true- 
positives with gradients coinciding with the areas where 
tumor was found. In one patient, however, the lesion in 
the body of the pancreas was found to be both metastatic 
and unresectable due to local invasion and distant spread. 
Total gastrectomy was performed. In two of six patients 
(6 and 7) the tumor was not easily identified at surgery. 
As described, both patients had the pancreas and duo- 
denum mobililized for a major resection, but a small gas- 
trinoma was palpated and enucleated in patient 6. Patient 
7 had a Whipple procedure with two separate gastrinomas 
located in the wall of the duodenum (Fig. 5). These were 
not palpated at surgery even with the duodenum opened. 
Figure 6 demonstrates the PVS gastrin gradient in patient 
6 in which the 3-mm gastrinoma was found in the uncin- 
ate process. Of the entire group of six patients who had 
PVS, gastrinoma tissue was easily identified in four pa- 
tients. In only two of six patients, therefore, PVS was con- 
sidered essential in locating the gastrinoma and vital in 
considering major resection in patient 7. 

A total of eight patients of the entire group of 24 patients 
were considered cured of their disease. This represented 
36% of the 22 patients who had laparotomy and 53% (8/ 
15) in whom tumor was found at surgery. The overall 
follow-up period was 8, 9, and 15 years in three patients, 
4 and 5 years in two patients, 2 years in two patients, and 
beyond 6 months in one patient. 


Discussion 


The early treatment of ZES by total gastrectomy has 
evolved in several stages. These have included intensive 
medical therapy for most if not all patients, preoperative 
localization of tumors using various modalities, and, fi- 
nally, an aggressive approach to resection of the primary 
tumor, metastases, and even blind pancreatoduodenal re- 

section based on the results of PVS. 
-The evolving trends were made possible by the success 
of cimetidine, ranitidine, and newer drugs in controlling 
the gastric hypersecretion of ZES.™!? After this stage, the 
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FIG. 4. Location of tumor in six patients who had preoperative trans- 
hepatic PVS. Tumor was resected in five of six patients. 





FIG. 5. Photomicrograph demonstrating the two duodenal wall gastri- 
nomas identified and resected in patient 7. 
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Fic. 6. Transhepatic PVS and gastrin determinations in pg/mL in patient 
6. A 3-mm gastrinoma was resected from the posterior uncinate process. 


emphasis changed to localization of the tumor before and 
during operation. 

In recent reviews, and in up to 40% of patients in whom 
ZES was well documented, gastrinomas were not found 
during laparotomy.'>'® Norton et al., however, reported 
that 73%. of documented ZES patients had gastrinomas 
found either by preoperative imaging studies or laparot- 
omy.' Stabile et al. documented greater than 80% of gas- 
trinomas found in a “Triangle” encompassing the area 
in and around the head of the pancreas as opposed to 
earlier reviews demonstrating a more widespread location 
throughout the pancreas. 3 Tn our series, 15 of 22 patients 
who had laparotomy (68%) had tumor found at surgery, 
but in only 10 of 22 patients (45%) resection for potential 
cure was attempted and performed. Of the 10 patients 
who had resection for cure, at least six or seven tumors 
were located within the anatomic triangle reported by 
Stabile et al.? This included one of four éxtrapancreatic, 
extraintestinal tumors with the remaining three outside 
the reported area. Since 1981, however, all of the resected 
lesions appear to be within this triangle. Whether this rep- 
resents a trend to earlier diagnosis of curable lesions as 
discussed by Thompson et al. is unclear as yet. They 
reported finding only 26% of patients with metastatic dis- 
ease over a 12-year period. 

The role of transhepatic PVS in locating tumors before 
operation remains controversial. Burcharth et al. localized 
gastrinomas in 10 of 12 patients with ZES with five of six 
patients who were operated on undergoing pancreatodu- 
odenal resection. They considered four resections prob- 
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ably curative.'' The review by Roche et al. was quite in- 
teresting, provocative, and controversial in terms of 
“blind” pancreatoduodenal resections based on preop- 
erative PVS.'* Although gastrinomas were not found at 
laparotomy by the surgeon, even with positive preoper- 
ative gastrin gradients, they were, however, demonstrated 
by the pathologist after blind pancreatoduodenal resec- 
tions. In our small series of six patients, tumor was easily 
identified at surgery in four patients, retrospectively sug- 
gesting that PVS was not cost effective. In two patients, 
however, tumor was not easily identified, and both pa- 
tients had mobilization of the pancreas and duodenum 
for “blind” resection. One small tumor was eventually 
found, and only one patient had a Whipple procedure. 

Blind resection is quite controversial and, -although we 
accept the concept, we would agree with Norton et al. 

that the 37% mortality reported by Roche et al. is too 
high to accept even when resecting for potential cure.’ 

Ten of 22 patients had resection for cure of the poten- 
tially malignant syndrome. In eight of 22 patients (36%) ` 
or eight of 10 patients who had attempted resection we 
believe that, at the very least, biochemical cure was 
achieved and, at the most, permanent cure in the patients 
followed for more than 4 years. Resection was attempted 
in two patients with duodenal tumors who had adjacent 
positive lymph nodes. One patient failed i in the early post- 
operative period, but one patient remains cured. This is 
similar to the review by Friesen who reported “probable 
cure” in four of 10 patients with tumor in the lymph 
nodes.” On the basis of his experience and others in re- 
porting “primary’ ' gastrinomas in lymph nodes, our tenth 
patient had extensive resection of a lesser curve lymph 
node mass. Unfortunately, although postoperative serum 
gastrin determinations returned to normal, the patient 
demonstrated a positive secretin infusion response. We 
plan on restudying this patient in approximately 6 months 
to 1 year with both computed tomography (CT) and PVS. 
The second of our failures will similarly be restudied with 
CT and PVS. This patient had resection of a duodenal 
wall tumor and adjacent positive lymph node. No other 
tumor was palpable at surgery and the patient is now 
asymptomatic on a regimen of ranitidine therapy 1 year 
after laparotomy. 

Our experience with CT scanning has been somewhat 
poor compared with the excellent results reported by 
Norton et al.” None of the 10 patients who had resection 
for cure had demonstrable lesions on CT scan. It is cer- 
tainly possible that we are finding patients with ZES at 
an earlier stage with smaller tumors in the head of the 
pancreas or the anatomic triangle previously described. 
We may, however, be identifying fewer patients in recent ~ 
years with ZES than we did a decade ago. As discussed 
by Wolfe et al. there has been a gradual decrease in the 
number of requests for serum gastrin determinations i in 
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commercial laboratories." They postulated that this de- 
cline was coincidental with the increasing availability of 
histamine H, antagonists and that many patients with 
peptic ulcer disease symptoms but underlying ZES may 
be adequately treated by empirical cimetidine or ranitidine 
therapy. We would suggest that most, if not all, patients 
with documented peptic ulcer disease should have at least 
one serum gastrin determination, even though their dis- 
ease responds well to medical therapy. 

Of the eight patients reported i in this series whom we 
consider potentially cured, five patiénts have follow-up 
beyond 4 years. Although long-term follow-up beyond 10 
years is necessary to consider the patients biologically 
cured, we believe that, in the seven patients beyond 2 
years, normal serum gastrin determinations and normal 
responses to secretin infusion suggest both a biochemical 
and biological cure. Malagelada et al. recently reported 
what they considered permanent cure in seven of 18 pa- 
tients in whom resection for cure was performed (39%).* 
Norton et al. reported a biochemical cure in 12 of 28 
patients who had resection. Within 6 months, however, 
the “cure” rate fell to 30% (7 of 23 patients). They believed 
that this group might represent permanent cures and rec- 
ommended an aggressive approach to tumor resection 
when possible.” 

In conclusion, we believe that the data presented sup- 
port the concept that ZES can be cured (33%) even with 
tumor in nodes or when tumor is not easily identified at 
surgery. Although controversial and not necessarily cost 
effective, we believe that PVS does, indeed, identify some 
tumors, even those that are not easily found at surgery. 
Similarly controyersial is the role of “blind” pancreato- 
duodenal resection. If this procedure can be performed 
with low morbidity and mortality, then it indeed removes 
tumors that were not identified at initial laparotomy. 
Based on these data and other recent reviews, we support 
an aggressive approach to tumor resection involving initial 
evaluation of the response to medical therapy, preoper- 
ative localization of the tumor, laparotomy, and, finally, 
resection of tumors with metastases when present. It is 
likely that with the newer, more powerful drugs available, 
and perhaps with future gastric secretory suppressants, 
there may be little or no need to consider either total 


DISCUSSION 


Dr. JAMES C. THOMPSON (Galveston, Texas): I would like to con- 
gratulate Dr. Woodward, Dr. Vogel and their colleagues on this very 


_ good study. 


As far as I can tell, their experience with transhepatic selective pan- 
creatic vein catheterization is the best yet reported in the world since 
the original report from Flemming Stadel’s group in “Gastroenterology” 
in 1979. I do not believe anyone has approached’ this degree of agree 
and certainly we have not. 
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gastrectomy or highly selective vagotomy at initial explo- 
ration for ZES. 
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We have studied 10 of our 36 patients with Zollinger-Ellison syndrome 
by this technique, and the examination was truly helpful in only one 
patient. We had three false-positives, three false-negatives, and in three 
patients the localization of the timor was obvious at operation and we 
did not need the technique. 

We have certainly had a much more difficult time finding the single 
isolated tumor than most seem to. 

We have, like everyone else, lost many of our patients to the growth 
of metastatic tumors. I believe that we need to be very selective in talking 
about these. We have never been able to render a patient eugastrinemic, 
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that is, to bring his gastrin levels to normal, if the tumor was in the 
pancreas. That is not universal, but I believe it is a common finding. 

Secondly, the mortality. of people with isolated sporadic gastrinomas 
is very high. Perhaps all of these tumors are malignant.. Thirdly, if the 
tumors are associated with a multiple endocrine neoplasia I syndrome, 
patients seem to keep their tumors forever, but they do not die, and I 
do not understand that. 

We have an 87% 10-year actuarial survival rate in our patients who 
have the MEN syndrome. They keep their high gastrin levels, We take 
out their stomachs because that is our protocol, and they do well and 
live a normal life. We have taken out chromophobe adenomas of the 
pituitary gland and had to go back in and operate on their adrenals and 
everything else, but they do not § seem to die of their: metastatic gastri- 
nomas. 

Only four of our patients are now eugastrinemic, and each patient 
had tumors that were both extrapancreatic and extraintestinal, a point 
that was first called to attention, I believe, by the group in Gainesville. 
All of our patients with resected duodenal gantriniomas still have high 
gastrin levels. 

- Because of our poor cure rate with pancreatic gastrinomas, we decided 
empirically not to do a Whipple resection. 

The case mentioned here today brings to two the number that I am 
familiar with that have had normal gastrin levels after a successful Whipple 
resection. The trouble with this is if a Whipple resection is performed 
and the gastrin level is not brought to normal, or worse yet, if a patient 
should die, the normal urge might be not to rush into reporting that 
news, so we might never find out about it. Therefore, as if often the case 
with rare diseases, we know the numerator, i. e., We know the successful 
cases, but we are ignorant of the denominator, and that is a big problem. 
We do not know how many people have had this operation and failed. 

‘ Now, Dr. Woodward and Dr. Vogel: do have eight of 22 operated 

patients who are eugastrinemic, and as far as I can tell, that is about as 
good a ratio as any one has ever had. 
There appeared i in the Annals of Surgery (Ann Surg 1987; 205:230- 
239) a paper from Kyoto, J apan, that I wish we had written. Several 
years ago we suggested that we might enhance the accuracy of selective 
transhepatic venous sampling for gastrin by combining it with a simul- 
taneous intravenous infusion of secretin to release gastrin from the tumor. 
We have done this now on ‘three patients, and we have: had no Orgak; 
through. 

What the group from Kyoto did was smarter. +. They selectively infused 
secretin into. segmental arterial branches of the celiac and superior mes- 
enteric arteries and then they sampled, I believe, peripherally, for gastrin. 
By this method they were able to localize, three of three tumors, and I 
believe that‘is a splendid idea and one that we are going to look into. 

Now that I have thought about this; again I would like to ask the 
authors if they would do a Whipple resection if they found another 
patient in whom the selective sampling showed a step-up in the area of 
the head of the pancreas and no tumor could be palpated. That is the 
first;question. Alternatively, if a tumor could be palpated in the head, 
but the patient also had a tumor in the tail of the paren) would they 
do a total pancreatectomy? i 

I believe we need to be very careful in assaying our experience. We 
have had one patient in whom we did a trisegmentectomy to remove a 
huge gastrinoma of the liver that we believed was metastatic. His gastrin 
levels became normal and we were pleased. A séries of strange infections 
developed, ‘and the patient died 2 years later of Chlamydial pneumonia, 
and at autopsy he was found to have a residual gastrinoma in his residual 
pancreas. Another patient who we followed for 8 years had a: normal 
gastrin level that finally began to climb, and it is now at a level of 2000; 
therefore, I believe if it is a tumor, you just have to follow the patient 
for a lifetime. This is a splendid series, and I would very much like to 
congratulate Dr. Woodward and Dr. Vogel and their colleagues. 
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DR. STEPHEN B. VOGEL (Closing discussion): As one reviews the lit- 


- erature concerning the treatment of Zollinger-Ellison Syndrome (ZES), 


there has been a trend from total gastrectomy (both with and without 
tumor resection) to more recent reviews of an “aggressive resection” of 
gastrinomas based on preoperative localization and intraoperative find- 
ings. Whether appropriate or not and whether this form of therapy will 
prove to be beneficial in the future, the 30-year trend that began with 
the “cure” of the hypersecretory state has now unequivocally tended 
towards curing a potentially malignant disease. What has made this pos- 
sible, of course, has been the development of powerful gastric secretory 
suppressants and the ability to operate and’ search for the tumor and 
perform a procedure less than a total gastrectomy without the traditional 
fear of postoperative hemorrhage, perforation, etc. 

Concerning the ultimate degree of malignancy of these tumors, I do 
not know whether the disease is changing or we are finding these tumors 
at an earlier stage. Certainly, there is some data to support the fact that 
we appear to be finding small duodenal wall and pancreatic tumors, even 
those that are not easily identified at surgery. In general, and considering 
all patients with ZES, we have believed that a. 10-year mortality rate of 
approximately 40-60% is an accurate reflection of the degree of malig- 
nancy. Certainly an increasing 10-year survival may be more a reflection 
of earlier diagnosis than any substantive change in the biology of the 
gastrinoma. — 

Concerning the jocation of gastrinomas, the “anatomic triangle” re- 
ported by Stabile and associates and the “blind” Whipple procedure 
reviewed by Roche and associates certainly suggest that perhaps more 
of these tumors than we have realized ‘are located in the area of the 
duodenum and head of the pancreas, even those not easily identified at 
surgery. 

. Concerning the efficacy of portal venous sampling, although ite results 

were considered true-positive in most of our cases, four of the tumors 
were easily identified at surgery: and in only’two patients were the pre- 
operative localization values significant in planning operative strategy. 
’ As to whether a Whipple procedure should be performed for gastri- 
noma, our presentation detailed that two patients were indeed mobilized 
for a blind resection based on preoperative portal venous localization. 
Whether this approach should be considered routine is certainly contro- 
versial. Although the patients were well controlled on medical therapy, 
portal venous sampling did ‘accurately localize the tumors. Whether pa- 
tients of this sort should- remain on medical therapy indefinitely’ or 
whether CT examinations or other tests should be performed to detect 
tumors as they are growing remains to be seen. ‘Currently, we believe 
that the potentially malignant nature of these tumors: necessitates ; a fairly 
aggressive approach. 

The.answer to the question concerning total se a is some- 
what more difficult. In a patient with grossly identifiable tumor involving 
both the head, body, and tail of the pancreas, all efforts should be made 
to remove the tumor. It would be nice to have some remaining pancreas 
left in terms of the morbidity of insulin hypoglycemia, and I believe that 
this morbidity would be the one factor in avoiding total pancreatectomy. 
We have not been faced’ with this situation yet, and traditionally i in the 
past, patients of this sort had total gastrectomy. Certainly J would agree 
that the philosophy of aggressive resection of gastrinoma tissue may in 
some cases necessitate considering total pancreatectomy. In general I 
would prefer to perform distal resections of the body and tail of the 
pancreas and enucleate gastrinoma tissue located in the head. 

Currently, we are in the process of re-evaluating those ZES patients 
who previously had total’ gastrectomy with no tumor found at Surgery. 
Additionally, we plan on ‘re-evaluating the failures of local resection with 
subsequent CT examination and portal venous sampling in a further 
attempt to identify the location of remaining gastrinoma tissue. 

I thank Dr. Thompson for his comments and I wish to express my 
appreciation to the society for the privilege of discussing these data. 
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Adenocarcinoma of the Esophagus 





JAMES L. MAHONEY, M.D. and ROBERT E. CONDON, M.D., M.S. 


Adenocarcinoma involving the distal esophagus usually is far 
advanced when the patient i is first seen. Adenocarcinoma differs 
from Squamous carcinoma of the esophagus since it is relatively 
unresponsive to radiation therapy or chemotherapy. Adenocar- 
cinoma of the esophagus resembles gastric cancer in its tendency 
to form a bulky and locally invasive tumor with early regional 
lymph node metastases. It differs from gastric cancer in its ten- 
dency to spread proximally in the esophagus and in the relatively 
infrequent early involvement of the liver by metastases. From 
1979-1986, 37 patients had resection for adenocarcinoma i in- 
volving the distal esophagus. Thirty-three patients were diag- 
nosed with American Joint Committee for Cancer Stage III or 
IV adenocarcinoma at the time of operation. Transhiatal eso- 
phagectomy i in continuity with a proximal gastrectomy was done 
in 27 patients. Reconstruction was accomplished by cervical 
esophagogastrostomy using pedicled distal stomach. There were 
three postoperative deaths (30-day mortality rate: 8%). Anas- 
tomotic leak’ occurred in nine patients- and -caused significant 
morbidity i in four patients. Eleven patients required dilation of 
the cervical anastomosis after operation for up to 6 months. Me- 
diastinal recurrence affected three patients treated by transhiatal 
esophagectomy. The survival rate (Kaplan-Meier) was 44% at 
1 year and 31% at 2 years. Resection: of adenocarcinoma of the 
esophagus can be accomplished in most patients with acceptable 
risks of morbidity and mortality. Resection’ restores ability to 
swallow saliva and to consume a normal diet, and is associated 
with an appreciable improvement in the quality of life. = 


DENOCARCINOMA OF THE ESOPHAGUS shares its 
anatomic domain with squamous carcinoma of 
the distal esophagus and histologically resembles 

adenocarcinoma of the gastric cardia. In a very advanced 
stage with tumor involving both the esophagus and ad- 
jacent gastric cardia, it may be difficult to accurately iden- 
tify the viscus of origin of the cancer: But, in most cases, 
adenocarcinoma of the esophagus has features that dis- 
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tinguish it from squamous esophageal and gastric neo- 
plasms. Esophageal adenocarcinoma, unlike squamous 
carcinoma, metastasizes early to regional lymph nodes in 
the upper abdomen! and spreads subserosally to involve 
the gastrohepatic omentum.’ Although hepatic metastases 
are a frequent early finding in cancers arising in the stom- 
ach, they are less commonly seen with esophageal ade- 
nocarcinoma at the time of initial treatment. A tendency 
to extend proximally over a considerable distance i in the 
submucosa of the thoracic esophagus, as well as a tendency 
to direct i invasion of the diaphragm, pleura, and pericar- 
dium, are other important characteristics of this tumor. 
Adenocarcinoma of the distal esophagus and esophago- 
gastric junction typically grows exophytically to form a 
large mass that cannot be fully appreciated endoscopically. 
It is often believed to be associated with a poor prognosis 
because the disease is in an advanced stage when the 
symptoms first develop. Because of the bulky, invasive 
nature of this tumor, some surgeons consider such patients 
to be unresectable.” 

For years, including the initial cases in this series, ad- 
enocarcinoma of the esophagus was resected by a com- 
bined abdominal and thoracic approach. However, the 
proximal extent of esophageal resection that can be ac- 
complished via a left thoractomy is limited, and the po- 
tential morbidity of an anastomotic leak leading to em- 
pyema”® and of postoperative reflux esophagitis į is con- 
siderable. A right thoracotomy (Ivor-Lewis) permits a 
more extensive proximal margin ‘of resection, and the 
more proximal anastomosis reduces the severity of post- 
operative esophagitis, but this approach does nct over- 
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TABLE 1. all tactile CONO Diseases 
No. of Patients 


Coronary artery obstruction 

Previous bypass graft 
Hypertension. 
Alcoholism 
Pulmonary insufficiency 
Diabetes 
Morbid obesity 
Disseminated cancer 

involving liver 

lung. 

adrenal 

brain. 


me NID LO Un NOD UA 4 SD ln Oo 


come the potential morbidity of anastomic leak and does 
not improve patient survival”? Transhiatal thoracic 
esophagectomy and cervical esophagogastrostomy have 
been adopted as procedures with less potential morbidity 
but which still provide adequate palliation of esophageal 
adenocarcinoma. The major. objection to transhiatal 
esophagéctomy as surgical treatment of cancer is its in- 
herent limitation of mediastinal dissection that is supposed 
to increase the risk of tumor recurrence and result 1 in di- 
minished survival. 

In this report, we present 37 cases of adenocarcinoma 
involving the distal esophagus resected for palliation. Al- 
though certain fortunate patients with a favorable stage 
of disease may be cured by surgical resection, we believe 
that palliation is the proper objective of surgical treatment 
in esophageal adenocarcinoma. We have taken an ag- 
gressive stance concerning resection, and have found that 
removal of the obstructing cancer in the esophagus usually 
can be accomplished and provides worthwhile i improve- 
ment in the quality of life. 


Clinical Material 


Between February 1979 and July 1986, 37 patients had 
operation for adenocarcinoma of the-esophagus. Their 
average age was 62 years (range: 28-78 years); 10 were 


over 70 years of age. Twenty-nine patients were men. Even: 


when patients treated in our VA Hospital are excluded, 
men still outnumbered women by a ratio of 2:1. We have 
| not denied any patient exploration simply because of the 
presence of disseminated cancer or concomitant diseases 
that increased operative risk (Table 1). Two patients with 
symptomatic coronary artery disease had been refused as 
candidates for coronary bypass grafting. Two patients had 
previously had resection of an abdominal aortic aneurysm, 
and three patients had previous nonesophageal malig- 
nancies that were apparently cured. 

As expected, dysphagia was a common complaint, but 
it was the initial symptom in only five patients. Thirty- 
two patients had difficulty in swallowing solids. In 21 pa- 
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tients, dysphagia had progressed to difficulty swallowing 
liquids, and four patients were completely obstructed 
when first seen. The mean duration of dysphagia was 4.5 
months (range: 1-18 months). Five patients reported no 
difficulty in swallowing. Weight loss of more than 10 - 
pounds was reported by 21 patients, but was the initial 
symptom in only one patient. Weight loss had occurred 
over a mean of 3 months before operation (range: 1-6 
months). 

Pain was reported by 13 patients and had been the ini- 

tial symptom in six patients. Pain was localized in the 
epigastrium in eight patients, substernally in two patients, 
affected both the epigastrium and chest in two patients, 
and occurred only with swallowing in one patient. The 
mean duration of pain symptoms was 5 months (range: 
0. 5-24 months), but this observation is skewed by two 
patients who had pain before operation for 12 and 24 
months, respectively. One of these patients had had cor- 
onary angiography with normal findings; the possibility _ 
of esophageal disease was not investigated until dysphagia ` 
appeared much later. 
-A history of symptomatic reflux esophagitis present for 
many years was given by 10 patients. Two of these patients 
had had a previous Nissen fundoplication, 3 and 9 years, 
respectively, before the diagnosis of adenocarcinoma was 
established. Both patients were asymptomatic; the tumor 
was diagnosed during endoscopic follow-up of known 
Barrett’s mucosa persisting after their antireflux proce- 
dure. The association of Barrett’s esophagus and adeno- 
carcinoma is well recognized. Among our 37 patients, 10 
had Barrett’s mucosa from which the adenocarcinoma 
had originated, although only six patients reported pre- 
vious symptoms of reflux. Some patients had unusual ini- 
tial complaints that caused them to consult a physician; 
one each of our patients initially had achalasia (with a 
negative Mecholyl® test), hiccoughs, anemia causing 
fainting, hematemesis, and altered consciousness (due to 
brain metastases). 

In all patients, the esophageal disease was staged by 
American Joint Committee on Cancer guidelines;'° in 
Stage III there is transmural involvement or lymph node 
metastases (all sites), and in Stage IV there is direct ex- 
tension to the diaphragm or pericardium, or metastases 
to more distant viscera. Stage II disease, which is limited 
to the esophagus, was present in four patients, Stage III 
was present in 14 patients, and Stage IV was present in 
19 patients. Gross tumor extended to the middle third of 
the esophagus i in eight patients. ‘The vertical extent of tu- 
mor in the esophagus was smaller (mean: 2.5 cm, range: 
1-5 cm) in Stage II than in Stage III (mean: 7 7 cm, range: 
2-20 cm) or Stage IV (mean: 8.5 cm, range: 2-28 cm)” 
tumors. Five patients had distant metastases noted before 
operation (Table 1) and an additional six patients had 
visceral metastases found at the time of resection. Despite 
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the advanced state of disease present in the majority of 
patients, all but one patient had grossly complete resection 
of the esophageal tumor. The exceptional patient had a 
bulky, adherent tumor filling the mediastinum, which 


precluded complete extraction of the esophagus and ne- 


ai 


or) 


cessitated a bypass procedure. 


Operative Features 


Operations were performed on the General Surgical 
Services of the teaching hospitals of The Medical College 
of Wisconsin. All patients had an oral antibiotic colon 
preparation,’ but no patient required a colon interposi- 
tion. Esophagogastrectomy and esophagogastrostomy via 
a laparotomy and left thoracotomy was used in two pa- 
tients, a laparotomy and right thoracotomy approach was 
used in seven patients, and one patient had a total gas- 
trectomy and esophagojejunostomy. Transhiatal thoracic 
esophagectomy and cervical esophagogastrostomy was 
used in 27 patients, using techniques similar to those de- 
scribed by Orringer and Sloan’? and Akiyama et al.'? 

The abdominal dissection included mobilization of the 
distal stomach on a right gastroepiploic vascular pedicle. 


' The short gastric arteries were ligated; the spleen was not 


excised. The left gastric artery was ligated at its origin 
from the celiac axis, preserving the common hepatic and 
splenic arteries. The right gastric artery was ligated. The 
gastrohepatic omentum was transected on the serosa of 
the upper border of the antrum and incisura to the line 
of proposed gastric resection, accomplishing resection of 
the gastrohepatic omentum and the celiac and lesser cur- 
vature lymph nodes in continuity with the esophagus and 
proximal stomach. A generous Kocher maneuver enabled 
the mobilized stomach to reach maximally cephalad. A 
pyloromyotomy or pyloroplasty was added in most cases 
to facilitate drainage of the distal gastric tube. 

The line of transection of the stomach was dictated by 
the extent of tumor. A palpably uninvolved margin of at 
least 4 cm was obtained distally from the tumor while 
preserving as much stomach as possible. The portion of 
stomach resected in continuity with all of the thoracic 
esophagus ranged from 10-50%. More extensive gastric 
resection resulted in a shorter gastric tube, sometimes led 
to tension in the cervical esophagogastric anastomosis, 
and was associated with anastomotic leak or stricture 
(Table 2). 

In patients having transhiatal esophagectomy, after 
mobilizing the esophagus via the abdomen to the level of 
the aortic arch, a transverse incision was made in the lower 
left neck, centered on the posterior border of the sterno- 
cleidomastoid muscle. The esophagus was approached 
directly by dissection posterior to the sternocleidomastoid 
muscle and the carotid sheath and associated structures, 
continuing into the upper posterior mediastinum. When 
the transhiatal and cervical dissections became continu- 
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TABLE 2. Extent of In-Continuity Gastric Resection 
and Anastomotic Leak or Stricture 





% Stomach No. of No. with No. with 
Resection Patients Leak Stricture 
<20 7 2 1 
21-35 12 3 2 
36-50 17 4 8 


>50 l 





ous, the esophagus was transected about 2 cm below the 
inferior pharyngeal constrictor muscle, and the specimen 
was delivered through the abdomen. The distal stomach 
was then pulled into the neck using a Stoller clamp,’* and 
a two-layer anastomosis was performed between the stump 
of the cervical esophagus and the antertor wall of the 
cephalad portion of the gastric tube. The cervical anas- 
tomosis was drained; chest tubes were inserted as needed. 


Postoperative Observations 


Three patients died within one month of operation. 
One patient had a cerebral vascular accident on the fifth 
postoperative day and died subsequently of respiratory 
complications; massive pulmonary embolus developed in 
two patients, one on the first and the other on the 15th 
postoperative day, and both patients died of complications 
of this event. During the initial 3 postoperative months, 
three additional patients died after prolonged hospitaliza- 
tion, one of respiratory failure due to emphysema, one of 
pleuropulmonary metastases, and one of hepatic failure 
secondary to alcoholic cirrhosis. Three patients died of 
uncontrolled esophageal cancer and one patient died of 
a myocardial infarction after discharge from the hospital 
but within 3 months of esophageal resection. The 30-day 
operative mortality with our aggressive approach to sur- 
gical palliation was three of 37 patients (8%); the hospital 
mortality was six of 37 patients (16%), and the 3-month 
mortality from all causes was 10 of 37 patients (27%). 

Postoperative complications occurred in 27 of our 37 
patients. The most frequent cause of morbidity was an 
anastomic leak, occurring in nine patients. The leak 
drained via the cervical wound and was relatively benign 
in five patients, closing spontaneously in 1 month or less. 
In the other four patients, however, the leak caused more 
appreciable morbidity and prolongation of postoperative 
recovery. Anastomotic stricture requiring dilation oc- 
curred in three patients who had had an anastomotic leak 
and in another eight patients who had not had an anas- 
tomic leak, and responded readily in all cases to oral 
bougienage. Intermittent dilations needed to be continued 
for a mean of 3 months after operation (range: 1-6 
months). Further details of our postoperative complica- 
tions are recorded in Table 3. The average hospital stay 
of our nonveteran patients was 29 days. However, the 
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TABLE 3. Postoperative Complications 


Complication No. of Patients 

Anastomotic leak l 9 

Reoperation 3 

Stricture 3 
Anastomotic stricture (no leak) 8 
Pulmonary failure | 4 (3)* 
Horner's syndrome 
Gastric tube stasis 
Pulmonary emboli 2 (2)* 


Empyema 

Small bowel obstruction 2 
Hepatic failure (alcoholic cirrhosis) Í 
Brachial plexus palsy l 
Mediastinal hemorrhage I 
Chest wall abscess 1 
Axillary thrombosis l 
Dumping 


* Indicates hospital deaths. 


modal duration of stay was 20 days, emphasizing that 
patients with postoperative complications had a much 
longer hospitalization than those without complications. 
Thirty-one patients were discharged to home and most 
could resume nearly normal activities. ei average pre- 
operative Karnofsky performance scale!* value was 30 
(range: 10-80), which categorizes the typical patient as 
severely disabled. The average postoperative Karnofsky 
scale value was 70 (range: 40-100), indicating that most 
patients could care for themselves after operation, and 
more than half could carry on normal or only slightly 
limited activities. Improved quality of life persisted in each 
patient until 1-3 months before death. Resection of the 
esophageal tumor enabled patients to eat and was an im- 
portant factor in their improved quality of life. | 
The histologic grade of tumor (6 well, 10 moderately, 
21 poorly differentiated) did not correlate with the stage 
of disease. Among patients with well-differentiated tu- 
mors, two patients were in Stage II but the other four 
patients were in Stage IV. The margins of resection were 


100 
80 
60 
40 
20 


. PER CENT SURVIVAL 


10 20 30 40 50 60 
i MONTHS 


Fic. 1. Survival among 37 patients with adenocarcinoma of the esoph- 
agus. 
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examined histologically in all patients. The distal resection 
margin was histologically positive for microscopic tumor 
in five patients; survival in this group was short (mean: 
2.5 months), reflecting their extensive disease. In contrast, 
among four patients with tumor only involving the prox- 
imal margin, three survived for 7, 9, and 30 months, re- 
spectively, after esophagectomy and the other patient is 
still alive 32 months after resection. None of these patients 
had an anastomotic leak or stricture. The presence of mi- 
croscopic tumor at the proximal esophageal resection 
margin appears to be compatible with prolonged survival. 

Anastomotic recurrences in the neck developed in two 
patients, one 8 months after operation that responded to 
radiation therapy, and one 27 months after operation as 
a preterminal event associated with disseminated metas- 
tases involving other viscera. Mediastinal recurrence de- 
veloped i in three patients after transhiatal esophagectomy. 
Chemotherapy or radiation therapy was administered to 
12 patients after operation, typically ‘at the time tumor 
recurrence was noted. Eight patients received radiation 
therapy after resection, but only four patients had such 
therapy directed to the tumor bed. In the other patients, 
radiation therapy was directed to symptomatic metastases. 
Seven patients received chemotherapy: FAM (5-FU, 
adriamycin, mitomycin C) was administered to six pa- 
tients; one patient received a continuous intravenous 5- 
FU infusion for 4 months. _ | 

‘Survival rates calculated by the Kaplan-Meier tech- 
nique!® were 44% at 1 year and.31% at 2 years (Fig. 1). 
Among 11 patients treated more than 2 years ago who 
survived for 1 year after resection, eight were still alive 2 
years after resection. Preoperative weight loss did not ap- 
pear to influence survival. Among 21 patients with weight 
loss of more than 10 pounds before operation, mean post- 
operative survival was 14. 8 months, whereas mean sur- 
vival was 11.7 months among 16 patients without such 
weight loss (p > 0.10; Wilcoxon test). 

Survival also did not appear to be severely adversely 
affected by an advanced stage of disease. The five patients 
with preoperatively known metastases to distant viscera 
survived for a mean of 11 months (range: 3-33 months) 
after operation, whereas another six patients who had dis- 
tant visceral metastases identified at operation survived 
for a mean of 10 months (range: 1-32 months). Among 
10 patients with Stage IV disease resected more than 2 


years ago, four survived for 1 year and two survived for 


two years. It has been suggested!’ that depth of invasion 
in the esophageal wall and extent of lymph node metas- 
tases are the primary determinants of prognosis. Among 
14 patients in our series who had full-thickness involve- 


ment of the esophageal wall and extensive lymph node~ 


metastases, and in whom resection was done more than 
2 years ago, six survived for 1 year and three survived for 
2 years. Although the numbers of patients are too small 
to draw a broad conclusion, the presence of extensive dis- 
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ease would not appear to preclude meaningful survival 
after palliative resection. 


Discussion 


The esophagus is not a sensible organ that permits early 
perception of a developing cancer. As a result, the majority 
of patients with esophageal cancer often are at an ad- 
vanced stage of disease when first seen for treatment. For 
most patients, surgical resection must be viewed as pal- 
liative in nature. For the minority of patients, those with 
less extensive disease, resection may be undertaken with 
hope of cure. Surgeons follow the field theory of cancer 
dissemination and of surgical resection. The principles of 
the field theory dictate that both the viscus of origin and 
the field of primary lymphatic drainage are resected in 
continuity, and that cancer-bearing tissues are not tran- 
sected in the course of dissection. 

Such principles are more easily applied to the surgical 
management of carcinoma of the colon or the breast than 
they are in the confined space of the mediastinum, which 
necessarily limits the breadth of the dissection field. 
Nonetheless, over the years, but particularly recently after 
reintroduction of transhiatal esophagectomy, there has 
been a lively controversy over the extent of mediastinal 
dissection needed to achieve potential cure of esophageal 
cancer. It must be recognized that extensive dissection of 
the mediastinum is not associated with a demonstrable 
increase in cure of esophageal cancer.’~’ The situation is 
analogous to the lack of impact on curability that accom- 
panied super-radical resection of cancers elsewhere in the 
body. 

It is apparent that patients whose esophageal cancer is 
confined to the esophagus have a potential for cure, and 
that a few patients who have metastases only to imme- 
diately adjacent lymph nodes will occasionally be cured, 
but that more extensive dissemination of disease precludes 
cure no matter how extensive the surgical resection. Since 
the outcome depends primarily on the biology of disease 
rather than the extent of resection, and since resection 
with palliation as the objective does not measureably 
compromise the potential for cure, adoption of primarily 
palliative resection as the objective of surgical therapy is 
appropriate. 

If palliation is an acceptable objective, and cure if it 
occurs is a fortuitous by-product, then much of the con- 
troversy surrounding the extent of surgical resection is 
moot. The choice of operation should be one that permits 
removal of the obstructing cancer and restoration of ability 


_ to swallow, while accomplishing these objectives with 


minimal risks of morbidity and mortality. Transhiatal 
esophagectomy achieves these objectives in nearly all 
cases. Retrospective comparisons of end results of trans- 
hiatal esophagectomy with more traditional resection via 
a thoracotomy indicated that there was no difference in 
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3-year survival, but that patients having thoracotomy had 
both higher morbidity and mortality.'®” 

Although the technique of transhiatal esophagectomy 
is used successfully by many surgeons, it has not gained 
universal acceptance. One reason, aside from concern 
about the extent of the field of cancer resection, is the 
possibility of mediastinal hemorrhage. Major hemorrhage 
has been uncommon in the experience of others,'' and 
occurred in only one of our patients. The reason may be 
the relatively poor blood supply to the esophagus, es- 
pecially in its middle third, demonstrated in recent studies 
by Neff et al.” The poor blood supply of the esophagus 
also helps explain why esophageal anastomoses are prone 
to delayed healing, leakage, and stricture. 

Discussion of adenocarcinoma of the esophagus in- 
cludes its known association with Barrett’s mucosa. In 
our group of 37 patients, 10 were known to have Barrett’s 
esophagus. Routine screening of patients with Barrett’s 
esophagus for potential development of adenocarcinoma 
has been advocated! but also questioned?” on the basis 
that the risk of development of cancer may be lower than 
the usually assumed incidence of 10%, and that early 
identification of cancer may not lead to improvement in 
patient survival. Despite the potential limitation of cure 
once adenocarcinoma develops, it is clear that Barrett’s 
mucosa Is a premalignant lesion and its potential for car- 
cinomatous degeneration cannot be ignored. We advise 
patients who have Barrett’s mucosa to participate in a 
program of regular endoscopic screening and biopsy. We 
have treated three patients with early tumors, one of whom 
appears to have been cured. 

Some authors have stated that many patients with car- 
cinoma of the esophagogastric junction and distal esoph- 
agus are inoperable at presentation,** a statement with 
which we disagree. It is our view that nearly all patients 
are operable, and nearly all are resectable, although few 
may be cured. Using the transhiatal technique of blunt 
esophagectomy with cervical esophagogastrostomy, we 
have demonstrated that, even in patients with extensive 
disease, effective palliative resection nearly always can be 
completed. And, the results, are worthwhile. The mortality 
risk in our hands. has been acceptable and comparable 
with the recent experience of others.”°?’ Resection has 
improved the functional status of our patients, largely by 
permitting them to eat, and has been associated with a 2- 
year survival rate of 31%. 

We have used peroral dilation (Hurst, Maloney) lib- 
erally after operation, both to gauge the size of the 
esophagogastric anastomosis and to dilate the anastomosis 
in patients complaining of any symptoms associated with 
swallowing. True anastomotic strictures have not devel- 
oped in most of our patients; several seem to have had 
transient spasms of the cricopharyngeus muscle complex 
in the early postoperative period. The number of strictures 
requiring repetitive dilation has been 11 among our 37 
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patients. No patient with a stricture required dilations for 
more than 6 months. 

We have not routinely used either radiotherapy or che- 
motherapy, primarily because the available evidence! 78-3! 


indicates a relatively poor response of adenocarcinoma ` 


of the esophagus to these modalities, although an excep- 
tional experience has been reported.** Chemotherapy was 
used after operation in some of our patients with known 
metastatic disease, even though reports citing positive ef- 
fects seem to be sporadic.”8 

A recent study? also has suggested that preoperative 
adjuvant radiation therapy may prolong survival in pa- 
tients with cancer of the distal esophagus, but the authors 
did not differentiate between adenocarcinoma and squa- 
mous cell carcinoma. The prognosis of patients with 
squamous cell carcinoma of the esophagus can be im- 
proved with preoperative adjuvant radiation therapy,* 
but there are no prospective, comparative studies of which 
we are aware that demonstrate that the prognosis of pa- 
tients with adenocarcinoma of the ceopneens can be sim- 
ilarly improved. 

Resection remains the preferred dan for esophageal 
adenocarcinoma. Alternative procedures such as gastros- 
tomy or jejunostomy do not relieve dysphagia, and en- 
doesophageal intubation is associated with a poor survival 
rate. We would not deny any patient the potential ben- 
efits of exploration unless the patient was clearly in a ter- 
: minal state, and we would attempt resection in every pa- 
tient who had exploration with the hope of restoring ability 
to swallow. This aggressive attitude toward palliative re- 
section has, we believe, achieved appreciable improvement 
in the quality of life for our patients with acceptable mor- 
bidity and mortality risks. 
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Early Results with Combined Modality Therapy for 
Carcinoma of the Esophagus 





WALTER G. WOLFE, M.D., GARY V. BURTON, M.D., HILLIARD F. SEIGLER, M.D., 


Since January 1984, 74 patients (61 men, 13 women; age range: 
43-76 years) with carcinoma of the esophagus were evaluated. 
Fifty-two patients had squamous cell carcinoma and 22 patients 
had adenocarcinoma. Sixty-three patients had preoperative che- 
motherapy and radiation that consisted of cis-platinum and VP- 
16 for squamous cell carcinoma and cis-platinum 5-FU for ad- 
enocarcinoma combined with 4500-6000 rads. Thirty-four pa- 
tients were staged inoperable at the completion of the 4-month 
treatment regimen. Eleven patients had surgery alone because 
they refused or were not candidates for the preoperative regimen. 
Twenty-nine patients completed the combined modality regimen 
and have had esophagogastrostomy. All patients receiving che- 
motherapy and radiation demonstrated improyed swallowing and 
a dramatic reduction of tumor mass early in the course of therapy 
and have been able to maintain oral nutrition without other sup- 
port in the posttreatment period. Of the 34 patients who had 
chemotherapy and radiation therapy as palliation, 18 are cur- 
rently living. One patient died secondary to complications of 
chemotherapy, another patient died at 9 months of myocardial 
infarction. The remaining patients died secondary to their disease. 
Of the 29 patients who had radiation therapy and chemotherapy 
plus esophagogastrostomy, 25 are alive. There were no operative 
deaths. One patient died at 9 months of stroke. Three other 
patients had recurrence and died 1 year after surgery. Of the 11 
patients who had surgery alone, two have died of the disease. 
Of the 29 patients who completed the integrated therapy, 10 
had no evidence of residual tumor in the specimen, and in an 
additional five patients only microscopic foci were evident. These 
early results are an encouragement to continue the multidiscipline 
approach to carcinoma of the esophagus in the hope that the 
quality of life and disease-free interval, as well as ultimate sur- 
vival, will be enhanced. ! 


of the esophagus has remained much the same 
over the past decade with occasional 5-year sur- 
vival being reported. More aggressive therapy and a variety 


T: DISMAL OUTLOOK FOR SURVIVAL of carcinoma 


Presented at the 98th Annual Meeting of The Southern Surgical As- 
sociation, Palm Beach, Florida, November 30-December 3, 1986. 
Reprint requests Walter G. Wolfe, M.D., Department of Surgery, 
Box 3507, Duke University Medical Center, Durham, NC 27710. 
Submitted for publication: December 15, 1986. 


563 Ea if 


IAN R. CROCKER, M.D., and ANNA L. VAUGHN, R.N. 


From the Departments of Surgery, Hematology, and 
Radiology, Duke University Medical Center, 
Durham, North Carolina 


of surgical approaches to this disease in recent years have 
not significantly changed the overall survival. In gen- 
eral, the overall 5-year survival rate in select patients has 
been about 15% regardless of the type of surgical therapy 
used.!~ 
Preoperative radiation as an adjunctive therapy to sur- 
gery for carcinoma of the esophagus was introduced in 
the 1960s and continues to be used.** Over the past 5 
years, chemotherapeutic regimens combined with radia- 
tion were introduced in an effort to improve the surgical 
survival rate.°-!° In 1984, we initiated a combined mo- 
dality protocol consisting of multidrug chemotherapy and 
radiation followed by surgery. This comprehensive ap- 
proach was designed to evaluate the tumoricidal effect 
and, hopefully, to improve both surgical results and pal- 
liation in patients who are not surgical candidates. 


Patient Population 


Since 1984, 74 patients have been entered into this 
study (Table 1). This population includes patients with 
squamous cell carcinoma and adenocarcinoma of the 
esophagogastric junction. There were 61 men and 13 
women. The white to black ratio was 3:1 for the entire 
group, which is a departure from reported series of patients 
with carcinoma of the esophagus. Fifty-two patients had 
squamous cell carcinoma, and of these, 31 were white. 
All 22 patients who had adenocarcinoma were white. In 
this group, seven patients had previous head and neck 
malignancy, one patient had colon cancer, one patient 
had leukemia, two patients had previous carcinoma 
of the kidney, and one patient had ovarian cancer 
(Table 2). 
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TABLE 1. Carcinoma of the Esophagus: Patient Population 


No. of Patients 


Total number 74 
Males 61 
Females 13 
White 53 
Black 21 
Squamous cell 52 
Adenocarcinoma 22 


TABLE 2. Carcinoma of the Esophagus: Associated Malignancy 
No. of Patients 


Head and neck 
Kidney 

Colon 
Leukemia 
Ovarian 


Clinical Evaluation 


Patients were initially staged using chest x-rays, barium 
swallow, chest and upper abdominal computed tomog- 
raphy (CT), and a bone scan. All patients had esopha- 
goscopy and bronchoscopy for diagnosis. At the comple- 
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tion of treatment with chemotherapy and radiation ther- 
apy, restaging was done (Figs. 1 and 2). Patients 
determined to be surgical candidates had single-stage 
esophagectomy and reconstruction. The nonoperable 
group had their irradiation extended from 4500-6000 
rads. 


Chemotherapeutic Regimen 


Once the patients were accepted for chemotherapy and 
radiation, they were prehydrated with 1500 mL of 5% 
glucose and normal saline with potassium chloride 20 
mEq/L and intravenous (IV) fluids given at 150 mL/h 
throughout the treatment period. Those with squamous 
cell carcinoma had treatment with cis-platinum, 20 mg/ 
m?/day IV for 5 days, and with VP16, 60 mg/m?/day for 
5 days. Those patients with adenocarcinoma were treated 
with cis-platinum, 20 mg/m?/day IV for 5 days combined 
with 5-fluorouracil, 1000 mg/m?*/day for 5 days. Anti- 
emetic therapy consisted of Reglan® 1 mg/kg IV given 
before and after chemotherapy. Two courses of chemo- 
therapy were administered 3 weeks apart, and this was 
followed by radiation therapy 5 days a week for 4.5 weeks 
for a total of 4500 rads. During the last week of radiation 
therapy, the patients were readmitted and received a final 
course of chemotherapy. 


Fics. 1A and B. A. Barium 
swallow of patient with squa- 
mous cell carcinoma before 
beginning combination ther- 
apy. B. Barium swallow at the 
completion of radiation and 
chemotherapy before sur- 
gery. 
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Fics. 2A and B. A. An example of a patient with adenocarcinoma of 
the EG junction before chemotherapy and radiation therapy. B. The 
follow-up barium swallow before resection. 


This therapy has been extremely well tolerated, and 
many patients had not only the chemotherapy but also 
the radiation therapy on an outpatient basis. Many pa- 
tients continued to work, and the overall problems with 
side effects were minimal. 


Therapeutic Groups 


Group I comprised patients receiving chemotherapy, 
radiation therapy to 6000 rads, and no surgery. Group II 
comprised patients who completed chemotherapy, radia- 
tion therapy to 4500 rads, followed by esophagectomy 
and esophagogastrostomy. Group III comprised patients 
who had surgery without adjunctive therapy. This group 
could not be considered for entry either because of poor 
renal function or the patient’s desire not to have che- 
motherapy and radiation. 


Surgical Approach 


The surgical procedure included esophagectomy and 
esophagogastrostomy. Although some controversy con- 
tinues with regard to surgical approach, we believe there 
are indications for each option (Table 3).!!!!3 In the 
patients with lower-third lesions, the approach was 
through a left thoracotomy with esophagectomy, the 
” stomach being brought up into the left chest usually just 
below the aortic arch, the anastomosis sewn by hand with 
an interrupted 3-0 silk single-layer technique. For those 
with middle-third lesions, the patient was approached 
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TABLE 3. Carcinoma of the Esophagus: Surgical 
Approach and Reconstruction 


No. of Patients 


Right thoracotomy 


Esophagogastrectomy 17 
Left thoracotomy 

Esophagogastrectomy 15 

Jejunum 2 
Transhiatal esophagogastrectomy 6 


through a midline abdominal incision to mobilize the 
stomach with a combination right thoracotomy for the 
esophagectomy, and the anastomosis was usually done 
with an EEA stapler above the azygos vein in the right 
chest. Six patients had a transhiatal esophagectomy with 
the stomach being brought to the neck and the anasto- 
mosis being sewn with interrupted 3-0 silk sutures. Two 
patients required reconstruction with jejunum because 
their stomach had previously been partially resected. The 
jejunoesophageal anastomosis was sewn by hand in one 
of these patients and stapled in the other. Both of these 
cases were approached through the left chest. 


Pathologic Findings 


Pathologic findings in those patients who had chemo- 
therapy, radiation therapy, and surgery were evaluated in 
29 patients (Table 4). No residual tumor was found in 10 
patients, seven of those with squamous cell carcinoma 
and three with adenocarcinoma. Five patients had mi- 
croscopic tumor in the specimen, three of those were 
squamous cell and two were adenocarcinoma. Lymph 
nodes were positive in five of 29 patients who had esopha- 
gectomy in this group (Fig. 3). 


Results 
Group I: Chemotherapy, Radiation Therapy (6000 rads) 


In those patients receiving only chemotherapy and ra- 
diation therapy, the palliative results were excellent. The 
treatmeht schedule was well tolerated by most patients in 
this group. There was, however, one chemotherapy-related 
death. Otherwise, none of the patients needed supportive 
alimentation in any form other than high caloric liquids 


TABLE 4. Carcinoma of the Esophagus: Chemotherapy, 
Radiation Therapy, and Surgery 


Pathology (N = 29) 


No Microscopic 
Residual Tumor Tumor 
Squamous cell 7 3 
Adenocarcinoma 3 2 
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CENTIMETERS 5 7 : ` 4 m es a specimen of resected 
esophagus in patient with 
squamous cell carcinoma 
who had been treated 
with radiation therapy. B. 
Low power microscopic 
R view of the area demon- 
strating inflammation 
and ulceration but no tu- 
mor cells (X25). 








taken orally. There was dramatic reversal of the catabolic patients completed treatment in this group. To date, 16 
nature of the process after the first dose of chemotherapy of these patients have died, with death occurring between * 
with improvement of both swallowing and appetite. None 2 and 16 months. The longest survivor in this group is 
of the patients needed gastrostomy or other feeding tubes currently 16 months post-therapy with no evidence of 
inserted during the remainder of their lives. A total of 34 recurrence. 
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Group II: Chemotherapy, Radiation Therapy 
(4500 rads), Surgery 


Of 29 patients in Group II who had chemotherapy, 
radiation therapy, and surgery, two patients died within 
4 months of their disease, one patient died at 9 months 
of a stroke, one patient died at 11 months of the disease, 
and one patient died at 16 months probably of the disease. 
The longest survivel is 30 months. 


Group IIT: Surgery Alone 


In Group III, those who had surgery alone, 11 patients 
had esophagectomy. Two of these patients are dead, one 
at 17 months of her disease, the other at 26 months and 
the cause of death is not known. The longest survival in 
the surgery alone group is 32 months. 

A total of 40 patients had operation without hospital 
mortality. One patient had an anastomotic leak in the 
neck that healed without difficulty. Two patients had re- 
spiratory insufficiency in the postoperative period. Two 
patients had anastomotic narrowing that required dila- 
tation. Dumping syndrome occurred in two patients. Two 
patients had to have pyloroplasty because of poor emp- 
tying. 


Discussion 


Survival is shown in Figure 4 for all three groups. Al- 
though improved survival is the main treatment goal,'4 
we believe it is still too early for any significant long-term 
projections. Two initial observations should be empha- 
sized. First, palliation with the use of chemotherapy and 
radiation therapy for patients who are not surgical can- 
didates is excellent, both in adenocarcinoma and squa- 
mous cell carcinoma. This treatment modality is usually 
tolerated without difficulty, although the white blood 
count must be closely monitored. There was a single death 
related to leukopenia and infection in the chemotherapy 
group. Second, the histopathologic changes produced by 
the combined therapy are dramatic. The incidence of 
sterile specimens and only microscopic residual might well 
translate to significant prolongation of disease-free interval 
and ultimately enhance patient survival. 

In the surgical group, the results have been gratifying 
(Fig. 5). Impressive, however, in the chemotherapy, ra- 
diation therapy, and surgery group, was the length of time 
required to recover from the operation, which was ap- 
proximately 8 weeks compared with 4 weeks before the 
anorexia of the surgical experience cleared and the pa- 


_.tient’s appetite returned. 


In the follow-up period, repeat staging has been done. 
Weight gain is usually an indicator of the current status 
of the patient. Those patients who are holding their weight 
or have gained weight post-therapy are almost invariably 
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Probability of Survival 


Months 
0 3.2 6.4 9.6 12.8 16 19.2 22.4 25.6 28.8 32 
Total Median Mean SD 
mm Surgery only TI 26.7 19.4 5.1 
xs Chemo-Rad 34 14.4 10.6 1.2 
wz Chemo-Rad-Surg 29 17.6 16.2 1.3 


FIG. 4. This figure demonstrates the proj jected survival for the three groups. 
These curves were derived using the method of Kaplan-Meier.’ 


l 

doing well without evidence of recurrence. The findings 
of weight loss at a return clinic visit is almost always an 
indication of recurrent carcinoma. Early on, we were 
somewhat conservative in entering patients into the pro- 
tocol. Consequently, the surgery alone group was accu- 
mulated totally i in the early period of the study. Over the 
last year, no patient has been seen who did not have che- 
motherapy and radiation therapy before operation. The 
only major medical contraindications are renal insuff- 
ciency and, therfore, the inability to take cis-platinum, or 
the presence of a tracheoesophageal fistula. Tracheo- 
esophageal fistulas developed in two patients while in 
therapy. Neither patient required surgical management 
of this, both fistulas being lobar in nature. Both patients 
were treated with chronic antibiotics. A bypass procedure 
was not done because of the extensive metastatic disease 
in these patients. 


Carcinoma of the Esophagus. 
Surgery + Chemo + Radiation Therapy 
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Fic. 5. This shows the survival curve for the patients with squamous cell 
carcinoma and adenocarcinoma who completed their chemotherapy, 
radiation therapy, and surgery. 
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Currently, the results lead us to continue the multidis- 
cipline approach. Combination chemotherapy and radia- 
tion therapy offers safe and effective palliation. It does 
not adversely affect surgical morbidity or mortality. We 
believe that it does enhance the quality of life of these 
patients and perhaps with further follow-up study will 
demonstrate an unprovement in long-term survival. 
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ficult group of patients. They are truly far advanced, ‘but he has assumed 
that they can be treated surgically, 
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who are potentially curable and should have a curative type of procedure; 
(2) those with such far advanced disease that they cannot be resected 
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and these are the patients Dr. Condon is addressing. 
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such as the “Skinner” procedure, and attempt made for cure, but in Dr. 
Condon’s group of patients it is clear that palliation was the goal, and I 
would not argue with Dr. Condon’ s ‘philosophy that in his group of 
patients palliation must be the major goal of therapy. 
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If we add these up in his series, the operative mortality and the local 
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between about 20 and 25% of the patients. Balanced against a 2-year 
survival rate of 35% with an ability to swallow the major goal of therapy, 
I would view that he has benefited this group of patients. 

The one question that I have is related to the use of the Karnofsky 
scale, which I think is admirable and should be used more often, but I 
wonder if perhaps he should-add to the denominator those patients who 
died at surgery, so that one can compare the Karnofsky averages in 
patients who are treated with other forms of thérapy, such as laser, to 
restore the swallowing’ mechanism. 


Dr. JOHN L. CAMERON (Baltimore, Maryland): I would like to confine 
my comments and questions primarily to the paper of Dr. Condon, 
although I believe they are also pertinent to those patients in Dr. Wolfe’s 
presentation who had adenocarcinoma of the esophagus. 

I believe the important issue in Dr. Condon’s paper ( on adenocarcinoma 
of the esophagus i is the pathogenesis. 
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Adenocarcinoma of the esophagus is clearly increasing in prevalence 
in university hospitals. Whether that is secondary to a change in referral 
patterns or recognition or whether there is a true increased incidence of 
the lesion is not clear, but I believe it is obvious that we are seeing more 
and more adenocarcinomas of the esophagus. ‘This point is emphasized 
by Dr. Wolfe’s presentation in which almost 50% of his patients had 
adenocarcinoma. If you look at series presented 15 and 20 years ago, 
the percentages of lesions that were squamous and adenocarcinoma were 
greatly different. 

There is increasing circumstantial evidence that suggests that in vir- 
tually all patients with adenocarcinoma of the esophagus, the lesions 
arise from Barrett’s mucosa. I would like to present briefly some of the 
circumstantial evidence for this that we have accumulated. 

In the last 6 years we have seen 54 patients with adenocarcinoma at 
the gastroesophageal junction. When we examined the specimens in the 
routine fashion, just as in Dr. Condon’s paper, approximately 25% were 
associated with Barrett’s mucosa. However, when the specimens were 
totally embedded and. serially sectioned, we found Barrett’s mucosa in 
35 of the 54 patients or an incidence of about 65%. Now, 30 of those 
35 patients with clearly identifiable Barrett’s mucosa were white males, 
and virtually all of them were heavy smokers or heavy drinkers, and 
most of them were both. 

Dr. Condon did not comment on that in his presentation, but I would 
like him to tell us whether his patients were virtually all white males, 
heavy drinkers, and heavy smokers. That goes without saying in a V.A. 
population, but in his- mito) hospital, I would like to hear the dis- 
tribution. 

If we take the other 19 patients in whom we could not find Barrett's 
mucosa, the question is: are these stomach cancers that are growing up 
or are they cancers that arose in Barrett’s mucosa and the Barrett’ s mucosa 
has just been replaced? 

Fifteen of the 19 patients were white males and virtually all were 
cigarette smokers and heavy drinkers, so it looks very similar to the 
Barrett’s group. ‘ 

If we look at adenocarcinoma of the body of the stomach, we have to 
go back over twice the time period as we did for adenocarcinoma at the 
GE junction because in our institution and, I am sure, in all of yours, 
this lesion is decreasing i in prevalence unlike adenocarcinoma at the GE 
junction. Of 63 patients with adenocarcinoma of the body of the stomach, 
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only 18, or 29%, were white males. Therefore, the 19 patients with ad- 
enocarcinomas at their GE junction more closely resemble the Barrett's 
patients. 

Our survival curve for the first 32 patients is very similar to those of 
both Dr. Condon’s and Dr. Wolfe’s, the 2-year survival rate being 35% 
and the 5-year survival rate being 15%. It is not a completely hopeless 
disease, currently treated primarily surgically. However, it is one that if 
there is a premalignant lesion, I believe that perhaps we should spend a 
lot of time looking for it and policing it so that we can either intervene 
before the disease develops or at a very early stage. 

I would like to emphasize one of the points made by Dr. Condon. 
Our two longest survivors, one out 7 years and one out 5 years, both 
had positive proximal margins, so presumably they still have tumor in 
and at the anastomosis, Neither of these patients has any evidence, how- 
ever, of recurrent disease; therefore, I believe more than the operation 
we do, it is the biological activity that determines the subsequent course. 

I would like to close and ask Dr. Condon a few questions. (1) Did 
they totally embed their specimens, and do they think that the incidence 
of Barrett’s mucosa is, in fact, only about 25%? (2) If Barrett’s mucosa 
is indeed premalignant, how hard should we look for it? Should every 
patient with symptoms of gastroesophageal reflux be endoscoped? I rec- 
ognize that in our series as in Dr. Condon’s, 40% of patients who develop 
Barrett’s cancer never have symptoms of reflux; therefore, we are not 
going to be able to pick those patients up early, but how about the 60% 
who do have symptoms of reflux? Should all patients have endoscopy 
and biopsy for Barrett's mucosa? (3) If you find Barrett’s mucosa in a 
patient, how should it be surveyed? How often should the patient be 
endoscoped? Should the patient be followed by barium swallows, en- 
doscopy, cytology, and how frequently? 

We have not routinely done blunt transhiatal esophagectomies in pa- 
tients with Barrett’s mucosa, although we have in recent years for patients 
with squamous cell adenocarcinoma primarily because in most patients 
with Barrett’s cancers, the tumor extends down below the cardia, and 
you have to resect the stomach. Therefore, you are left with a shortened 
gastric tube, and I wonder if perhaps the shorter graft doesn’t account 
for the significant leak rate that Dr. Condon had and whether or not he 
believes subsequently that transhiatal esophagectomy should not be the 
means of therapy for this lesion. 


Dr. HARRY B, GREGORIE, JR. (Charleston, South Carolina): Carci- 
noma of the esophagus imposes a death sentence at 6 months in the vast 
majority of people from the time of diagnosis. At this time, in my mind, 
there is no good or dependable treatment. 

We all wish to avoid adding misery to those who are already miserable 
or to the hopeless. I wish to commend -the authors for their efforts in 
this difficult situation and field for a very good study and for excellent 
early results. 

I would make a plea for caution in accepting short-term achievements. 
Two. years is a short term. Other studies have shown exciting and good 
results at the 2-year mark, but at the 5-year mark all patients are dead. 

In the light of contrast, I have had the opportunity to look at 50 
patients’ wherein there was Stage I-II disease and an opportunity for 
long-term follow-up. I present this information hopefully to shed light 
on that which may offer hope for a few. 

(Slide) In this group of 50 patients, 40 had squamous lesions and 10 
had adenocarcinoma. Of the patients who are alive, there are nine of 
the 50 or 18% with average survival of 6.6 years, five with squamous 
lesions and four with adenocarcinoma. The five patients with squamous 
lesions received preoperative radiation therapy. One patient was judged 
to be in extremely early stages of disease, a 45-year-old woman brought 
in with rectal bleeding eventually due to hemorrhoids, and, like too 
many, she had endoscopic manipulation of every orifice with a seren- 
dipitous discovery of a carcinoma of the esophagus at a very early stage, 
and we did ésophagectomy without preoperative treatment. 

In the long term there were 11 patients (22%), all of whom lived over 
5 years, and in this group, the average survival time was 13.8 years. In 
this group there were 11 squamous lesions and no adenocarcinoma. All 
11 patients with squamous lesions received preoperative radiation varying 
from 2500-4500 rads. 

(Slide) In this group there was no chemotherapy. There were no positive 
nodes. There were no undifferentiated or small carcinoma, and no close 
margins, All patients received thorough esophagectomy with substitution 
by stomach or colon brought to the neck or into the upper chest. 
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(Slide) Esophagectomy of this nature, I believe, may be indicated for 
palliation as we must overcome dysphagia. Clearly it is indicated for 
early lesions. Residual carcinoma after chemotherapy or radiation in a 
node negative situation would also call for esophagectomy in my judg- 
ment. 

The big question, and-one that I hope perhaps there will be better 
answers to, is what is to be done with the patient having radiation therapy 
and chemotherapy with no microscopic residue? I personally would not 
wish to submit to esophagectomy in that setting. However, how do we 
measure this? To the best of my understanding, it can only be measured 
now by endoscopy, computed tomography (CT) scanning, and perhaps 
nuclear magnetic resonance. 

I would ask the authors if they might comment on that, and again I 
would congratulate them on an excellent study and hope that we shall 
hear from them in the future in a longer-term situation. 


DR. EDWARD PARKER (Charleston, South Carolina): I want to cam- 
ment on these two papers, the first very briefly, just to say that our 
experience with radiation therapy in adenocarcinoma has not been as 
discouraging as Dr. Condon’s. We believe it can have real value, especially 
before operation.. The report of Dr. Wolfe was likewise intensely inzer- 
esting, and my remarks will be more pertinent to his series. 

First of all, in our studies of primary carcinoma of the esophagus, we 
have excluded cases considered primary in the stomach and invading 
the lower esophagus, because we believe this is a different disease. It has 
always been remarkable to me that carcinoma of the pyloric end of the 
stomach does not invade the duodenum and squamous cell carcincma 
of the terminal esophagus does not invade the stomach, but carcincma 
of the fundus of the stomach does invade the esophagus. 

The primary carcinoma of the esophagus that we have seen is practically 
all squamous except for an infrequent adenocarcinoma. We conducted 
a similar type of study beginning in May 1980, extending for 4 years. 
During that time we were using a protocol consisting of mitomycin C 
along with 5-FU and concomitant radiation therapy, 3000 rads in 3.5 
weeks, followed by resection in patients in whom there was no contrain- 
dication to the triple mode. 

During the 4 years we saw 129 patients. In some patients, chemo- 
therapy, radiotherapy, or resection, any two or all three, were contrain- 
dicated, and one member of the staff elected not to follow the protocol 
in 40 patients. 

Our results to date follow: among patients having chemotherapy alone 
or radiation therapy alone, there are none surviving. Among six patients 
having resection alone, there is one 6-year survivor. A second patient 
survived 5 years, but he died of recurrence in the sixth year. Among 13 
patients having chemoradiation therapy (without resection), there is one 
4-year survivor. ` 

There were only 21 patients (among 89 entered into the protocol) who 
had the triple therapy. Among these 21 patients, there have been three 
4-year survivors, one 5-year survivor (death due to a stroke), and two 6- 
year survivors: a total of seven survivors for 4 years or longer. 

In conjunction with our previous experience, much of it with Dr. 
Gregorie and many other colleagues dating from 1940, it has been our 
observation that adjunctive antineoplastic therapy, either radiation alone, 
as we used it preliminary to resection for many years before 1980, and 
radiation and chemotherapy as we used it from 1980-1984, has been 
associated with a lower operative mortality rate than treatment by re- 
section alone. Also, we have noted improved 2- and 5-year survival rates. 
From 1967-1975, the 2- and 5-year survival rates for resection alone 
were 13 and 5%, respectively. For radiation followed by resection, the 
2- and 5-year survival rates were 20 and 10%, respectively. However, we 
added the chemotherapy in 1980 because our results were not improving © 
as they had been before. 

However, that is not the end. With preoperative radiation therapy, 
there has been no tumor in the surgical specimen in 13% of our patients. 
With preoperative radiation and chemotherapy, there has been no residual 
tumor in 35% of our patients. 

We need a tumor marker to avoid operation in those patients in whom 
the primary tumor has been eradicated and in whom the ability to swallow 
has also been restored. We also need an effective treatment for so-called 
micrometastases because if the esophagus has been resected, the majority 
of our patients die of distant metastasis and not of local recurrence. - 

If carcinoma in any way is related to infectious disease, such as bacterial 
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or viral as demonstrated by Dr. Rous at the Rockefeller Institute in 
1922 and possibly by Dr. James Hardy only yesterday, it is possible that 
successful antigenic or antibody therapy, ora combination or even pre- 
vention by vaccination, may:some day become an actuality. 

I wish to commend both Dr. Condon and Dr. Wolfe and their col- 
leagues for their. intensive studies i in both ar these devastating diseases: 


Dr. ‘THOMAS DANIEL (Charlottesville, Virginia): I would like to con- 
gratulate Dr. Wolfe and his colleagues on their fine study and also: thank 
Dr. Wolfe for allowing me to review. the manuscript. 

The dramatic clinical tumor response, that the Duke protocol is capable 
of achieving in many patients and the report ‘of no operative deaths in 
these sick patients represents a significant achievernent for the combined 
therapy approach’in and of itself. 

I have three questions that arise when we compare and contrast our 
ongoing study at the University of Virginia with that reported by Dr. 
Wolfe, 

(Slide) I have limited my discussion to squamous cell tumors. We 
have not had very encouraging results even in the short-term phase for 
adenocarcinoma. As you can see, our protocol is similar in the amount 
of radiation used and in the use of cisplatinum. in place of VP-16 we 
have used 5-FU and mitomycin C based on encouraging results with 
these drugs and cisplatinum in squamous ‘cell carcinomas of the anus 
and of the head and neck areas. We have had the same dramatic clinical 
response as described this morning. In addition, over half of our esoph- 
ageal specimens have shown no tumor present compared with 34% in 
the big series. We have, however, encountered in 38% of our patients 
clinically significant nondilatable strictures that developed after radiation 
and chemotherapy, which themselves were an argument for proceeding 
with surgical resection. 

My first question, therefore, is : what oe could have led to no 
significant preoperative strictures in Dr. Wolfe’s series? Does this relate 
to the presence or absence of full thickness disease, to differences in the 
delivery of therapy, or perhaps to the concomitant use of steroids? AJ- 
though we have.had no operative deaths, we have, nevertheless, observed 
significant postoperative pulmonary problems, and I wonder if our man- 
ner of delivering radiation therapy plays i a role. 

_ We change from anterior-posterior portals to oblique portals to deliver 

the last 1500 rads. This protects the spinal cord, but irradiates significant 
posterior lung parenchyma. Dr. Wolfe, you had only two postoperative 
pulmonary problems. Was all your radiation deliv ered i in the anterior- 
posterior plane? > ’ 

My last enon concerns the indication of a transhiatal esophagec- 
tomy. 

(Slide) The seven agita cases in our study have all been done 
using the transhiatal technique. We have beei surprised and pleased 
` with the ease that the proximal and midthoracic lesions canbe removed 
in spite of previous chemotherapy and radiation therapy. We have ‘had 
no tracheobronchial injuries.or significant hemorrhages and note that 
patients tolerate this operation better than similarly treated patients who 
have thoracotomy. Dr. ‘Wolfe, have you recently revised your indications 
for r performing transhiatal eee in these ii n patients? 


DR. WILLIAM D. JOHNSTON (Nashville, Tennessee): I rise to ask one 
question of both Dr. Condon and Dr. Wolfe and. tó give my answer to 
that question if jt were asked of me. Both of you have used different 
operative approaches for different areas of involvement. My question iS: 
where have you put your anastomosis? 

Over the last 6-years I have worked with Dr. Lucian Davis in Nashville, 
and we have used a combined approach and have different surgical ap- 
proaches for resection.’ Most often we use a vertical midline abdominal 
incision and a left neck incision. We also use a right thoracotomy for 
mid- and upper-esophageéal cancers but we have always put the anasto- 
mosis in the neck. I have become convinced that I am going to try. to 
always put the anastomosis in the neck where it has a better chance to 
heal and if it does not, a leak has not been fatal in our experience: Also, 
the four late strictures we have had have been safely dilated with mainte- 
nance of satisfactory swallowing. I am more cautious about dilating an 
intrathoracic stricture, and as we all SnO a leak i in the chest hasa higher 
incidence of mortality. ` l 
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Another point about the approach in the neck. We used to use th 
right side when we did a right thoracotomy because the patient woul 
be more favorably positioned. We have changed to always using the le! 
neck, even when we have the patient turned up a little bit for the righ 
thoracotomy. There are two reasons for this. I believe the approach is: 
little easier on the left side. We never bother the sternum or the clavicl 
(except for substernal gastric bypass). There is enough room to mobiliz 
and do a good anastomosis in the neck. The anastomosis is easier thai 
doing it in the chest. There is excellent exposure, and the recurrent la 
ryngeal nerve is less prone to injury during the neck approach on th 
left sidè simply because there is a longer distance between the two point 
of fixation in the left compared with the right side. Also, if the recurren 
laryngeal nerve is resected or damaged in the process of resection, it i 
almost always on the left side because that is where the recurrent laryngea 
nerve is lower in the chest. You should resect the recurrent laryngea 
nerve if needed to resect the tumor adequately because we can handle 
unilatéral vocal cord paralysis well with Teflon injections, and these pa 
tients are quite pleased with their voice. 


Dr. JAMES L. MAHONEY (Closing discussion): I will now attempt tc 
address.some of the issues that have been brought up by the discussants 
Dr. Aust inquired about the Karnofsky rating of those patients witt 
adenocarcinoma who did not have this type of resection. ‘Unfortunately, 
I cannot answer that accurately because our series only includes those 
patients treated’ on the General Surgery Services and is not a complete 
review of our institutions’ experience with treatment of adenocarcinome 
of the esophagus, In the future it would be worthwhile to use the Kar. 
nofsky performance scale to evaluate those patients who are treated witt 
methods other than surgical treatment. 

Concerning Dr. Cameron’s comments, we have not specifically assessec 
our patients in regards to their smoking and drinking. However, ever 
excluding the VA patients, our patients probably do have a high incidence 
of excessive drinking, more so than smoking. 

We have not totally embedded our specimens, and the incidence o! 
Barrett’s esophagus may be ‘higher than our 25% incidence if that tech- 
nique is carried out. 

In reference to patients with reflux symptoms and endoscopically di- 
agnosed Barrett’s esophagus, we would recommend a protocol of en- 
doscopic observation and biopsy every 6 months. If progressive dysplasia 
develops on serial biopsies of the Barrett’s mucosa, we would. recommend 
esophagectomy before demonstration of obvious carcinoma. 

In response to Dr. Cameron’ 's comments about the gastric resection, 
we agree that in resecting a portion of the stomach we may cause 4 
greater incidence of anastomotic leak. However, by placing the anasto- 
mosis in the neck, we believe that the leak rate has a low morbidity, and 
leakage of the cervical anastomosis rarely requires operative drainage. 

Dr. Gregorie asked how far one should go in determining residual 
tumor after adjuvant therapy. We would recommend’ resection of the 
esophagus and complete pathologic examination. I do not believe that 
biopsies can ensure against residual tumor in a patiént treated with ad- 
juvant therapy for adenocarcinoma of the esophagus. 

Dr. Johnson, our anastomosis is placed in the neck. Because of this, 
as I stated, the leak rate is not associated with a significant morbidity 
and also these patients do not have symptoms of reflux esophagitis, which 
often occurs with esophagogastric anastomoses within the chést. In par- 
ticular, we use the left side of the neck, and our approach is posterior tc 
the sternocleidomastoid ‘muscle. With this posterior approach we have 
not had any injury to the recurrent laryngeal nerve, which can occur 
with an approach. anterior to the sternocleidomastoid muscle. 

Finally, I would like to thank Dr. Mansberger, Dr. Sawyers and the 
Association for the privilege of discussing this paper, 


DR. WALTER G, WOLFE (Closing discussion): Let me, too, thank the 
discussants for their comments and interest. ` 

In regard to Dr. Cameron’s remarks, I would agree that adenocarci- 
noma seems to be on the increase, at least in the EG junction. I was 
surprised that there were this many patients with adenocarcinoma in 
our group. One of these patients had Barrett’s esophagus, and that patient 
was reconstructed with the j jejunum because he had had previous gastric 
surgery and had had reflux surgery. 
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All our patients are smokers. I believe there is a high correlation between 
smoking and alcohol intake. It is certainly prevalent among patients with 
cell carcinoma. It is unusual to see any of these patients who are not 
smokers, and during that preoperative regimen therapy there is a tre- 
mendous effort made to reconstitute nutrition, and also to stop smoking 
and improve the patient’s overall condition. 

Only two patients, whom initially I believed were nonsurgical can- 
didates staged at the end of the study, went back into surgery, and nobody 
who went through the protocol at the end was found to be a nonsurgical 
candidate: therefore, I believe the clinical evaluation initially is fairly 
accurate and. holds up well. 

I cannot agree that moré than 2 years is ; short term for talking about 
survival, but I do not believe it is short.term to talk about palliation as 
your introductory remarks about the’ 6-month survival of this disease 
indicates, and we believe that the palliation is significant. We believe it 
iS significant because the initial chemotherapy debulks the tumor. Ra- 
diation therapists do not like to use the word “sensitizer, Å but these 
drugs are sensitizers, and they change the influence of radiation to: this 
tumor, I am certainly convinced of that. The catabolic effect of the disease 
is arrested. The patient has an interest in eating and drinking, and con- 
sequently, there is good improvement within the first month of therapy. 
The bad point is the last dose of chemotherapy and the end of radiation. 
The patient will, consequently, take 3-4 weeks to recover his white count 
and to come around to where he believes he i is ready to tolerate a major 
operative procedure. 

With regard to the patient with a negative swallow on endoscopy, the 
problem is we do not know if the specimen is negative until it is out of 
the patient. We have done biopsies on patients, and many times the 
biopsy results come back negative, but usually when you scope these 
patients and restage their disease, there i is abnormality in the esophagus. 
It is not entirely back to normal. 

I believe the comments by Dr. Parker with regard to how we choose, 
and understand this disease are important. Even though the esophageal 
response is excellent, esophagectomy is going to be necessary. 

I believe things are changing with carcinoma ‘of the esophagus. Dr. 
Parker, you have got a great series, and I am certainly happy that you 
updated this. I like the fact that you also have somewhere around 30% 
of your specimens sterile. It speaks well for this therapy, both asa palliative 
procedure to eliminate surgery for patients who Clearly are not good 
candidates and do not need it as well as hopefully improved survival. 
The therapy controls local disease. That is the key, thing. I believe you 
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need to look at this therapy as controlling a local disease, and that is 
the key. 

One of the things, Dr. Daniel, is that these patients that come to 
operation are not as sick after 3 or 4 months of extensive therapy.. I 
believe that changes your results. You eliminate many patients we used 
to ‘operate on because they could not swallow. They have palliation. 
Consequently, you do not find yourself in a situation of operating on 
patients where you know the morbidity and mortality and risk is high. 
As I have said before, good patients make good surgeons, ‘and if you get 
these patients in good condition, the results are going to be good. 

Pulmonary insufficiency, I believe, is related to smoking in our situ- 
ation, and, in general, I still believe that and’! do not believe it is related 
to either the cisplatinum and/or radiation therapy. 

With regard to transhiathal esophagectomy, I do not care for the pro- 
cedure. I believe it has a place in’ high lesions, high middle third, and 
low cervical lesions where: taking the stomach above the azgos vein is 
not going to give you sufficient margin and you must go to the neck. 
Consequently, in that group of patients, we have used transhiatal esoph- 
agectomy ‘and it has worked well. I have also used it in patients with 
poor pulmonary function where avoiding a thoracotomy i is going to lower 
the risk; ‘therefore, I believe in those two areas there i is a role for it. I will 
not get into the further controversy about transhiatal esophagectomy. 

Leaks are bad. I do not care if they are in the neck or wherever, and 
they should be avoided. On the right side, we usually use a stapler with 
the anastomosis high above the azgos vein. It is my impression that 
patients swallow better with that segment of the esophagus. Other surgeons 
who do transhiatal esophagectomy and bring the stomach to the neck 
say that is not a point, but in general, when patients return for follow- 
up, those patients who have that segment of esophagus below the con- 
strictors seem to swallow better. ` 

:On the left side, I usually sew the anastomosis in a singie layer using 
silk, and I have found that to be very satisfactory. ` 

I believe dilatation of the esophagus is always a serious matter. I do 
not believe there i is a problem dilating upper-third anastomoses. ` ` 

In our patients who have had head and neck surgery, seven patients 
had ‘either laryngectomy and/or radical neck. I believe it is difficult to 
take the stomach’and the neck in that’ setting, especially on top of radiation 
to the neck, and so I still believe that for middle-third lesions, the anas- 
tomosis can be done high in the inlet, and I like the Lewis approach, 
which is an esophagogastrectomy and csophagectomy through the right 
chest. 

_ I thank the discussants again, and I thank the Association. 
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This is a progress report of a prospective, randomized study 
involving 200 consecùtive patients treated electively with either 
parietal cell vagotomy (PCV) or selective vagotomy and antrec- 
tomy (SV-A). Both groups comprised patients with pyloric, pre- 
pyloric, or duodenal ulcers. There was no operative mortality in 
either group. Patients were examined at 2, 6, 12 months, and 
every 12 months thereafter for 8-10 years. The two operations 
produced no statistical difference in the frequency of diarrhea. 

Dumping (p < 0.0005) and weight loss (p < 0. 0005-p < 0 .05) 
were statistically less after PCV: than after SV-A. There were 
two recurrent ulcers (2.2%) after SV-A. One was treated suc- 
cessfully by medical therapy and one patient suspected of having 
gastrinoma had total vagotomy. Nine patients had recurrent ul- 
cers in the PCV group for an accumulated recurrence rate of 
10.1% at 10 years by life-table analysis. There was a significant 
difference (p < 0.033) between the curves for recurrent ulcers 
in the two groups of patients. The recurrent ulcer rate after PCV 
was 21% for patients with pyloric and prepyloric ulcers and 6% 
for patients with duodenal ulcer. There was no significant dif- 
ference between the recurrent ulcer rate for PCV and SV-A if 
the patients with pyloric and prepyloric ulcers were ‘withdrawn 
from the study. Of the nine patients with recurrent ulcers in the 
PCV group, three had an inadequate vagotomy and four had a 
pyloric or prepyloric ulcer before operation. Three patients were 
successfully treated with antrectomy. Five patients were treated 
successfully by medical therapy and remained healed for long 
periods without recurrence. One patient had five recurrences. 


He declined operation and remained free of symptoms for 3 years _ 


after his last recurrence. Poor gastric emptying necessitated 
gastroenterostomy in five patients in the SV-A group and in one 
patient in the PCV group. Patients’ clinical results were evaluated 
according to a simple Visick grading scale. A significantly (p 
< 0.0005) greater number of patients were in Visick I category 
after PCV than after SV-A. The clinical results obtained with 
PCV make this the operation of choice for the elective surgical 
treatment of duodenal ulcers even though the results obtained 
PS SV-A were good. 


Presented at the 98th Annual Meeting of The Southern Surgical As- _ 


sociation, Palm Beach, Florida; November 30-December 3, 1986. 
Reprint requests and correspondence: Paul H. Jordan, Jr., M.D., One 
Baylor Plaza, Houston, TX 77030. 
Submitted for publication: December 22, 1986. 


From the Surgical Services of the Cora and Webb Mading 
Department of Surgery, Baylor College of Medicine, and the 
Veterans Administration Medical Center, Houston, Texas 


son’ and Amdrup et al.? 17 years ago, one can say 

J that parietal cell vagotomy (PCV) or highly selec- 

tive vagotomy unaccompanied by a drainage procedure 

has stood the test of time and is an accepted form vo op- 
erative treatment for duodenal ulcer. _ 

PCV without a drainage procedure was conceived by 
Griffith et al.? in the United States but, paradoxically, it 
was more widely accepted i in other parts of the world. In 
1969 when PCV was introduced into clinical practice there 
was a prevailing conviction in the United States that an 
adequate vagotomy must necessarily include denervation 
of the antrum. This concept may have contributed to the 
slow acceptance of the operation. Now the procedure is 
gaining wider recognition, particularly by gastroenterol- 
ogists who seek an effective but noncrippling operation 
for their patients with chronic ulcers. 

It is generally believed that PCV is not associated with 
the serious postoperative sequelae that sometimes occur 
after other gastric operations. The important remaining 
question that relates to the acceptance of PCV is whether 
the recurrence or persistence of an ulcer after PCV is low 
enough to justify its recommendation. 

This study, initiated in 1973, compared PCV with se- 
lective vagotomy and antrectomy (SV-A) for the elective 
treatment of duodenal ulcer. SV-A was chosen for com- 
parison because the frequency of postoperative, gastric 
sequelae associated with its use was believed to be no 
greater and perhaps less than with other procedures, and 
the number of recurrent ulcers was less than with any 
other procedure. Early results of the study were published — 
previously.** Those papers contain pertinent information 
pertaining to the patients that will not be repeated. 
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Patients and Methods 


Two hundred consecutive patients requiring elective 
operation for peptic ulcer were entered into the study. 
The patients were randomly assigned, before operation, 
to PCV or SV-A. The two groups of patients were similar 
with respect to duration of ulcer symptoms, the number 
of previous complications of ulcers, the acid secretory 
rates, and the degree of inflammatory response to the ul- 
cers. These data were reported previously.** The mean 
patient age was 49 + 12 years in both groups. Gastroin- 
testinal continuity in the SV-A group was restored by 
Brillroth I anastomosis in 96 of 100 patients. Technical 
reasons such as duodenal stenosis dictated Billroth II 
anastomosis in four patients. There were three deviations 
among the patients in the PCV group. One patient had a 
pyloroplasty performed because the pylorus was ruptured 
in the attempt to dilate an obstruction, one patient had 
a greater curvature gastric ulcer removed by wedge resec- 
tion, and one patient had a Type I ulcer at the incisura 
removed by submucosal resection. Three patients sub- 
sequently were converted to SV-A because of recurrent 
ulcer. In one patient in the SV-A group with a recurrent 
ulcer the selective vagotomy was converted to a total va- 
gotomy. 

During the study, gastroenterostomy was performed in 
five patients in the SV-A group because gastric emptying 
was unsatisfactory. The gastroenterostomies were per- 
formed within 2 months after operation in four patients 
and at 5 years in one patient. The last patient had gastric 
retention since the second month after operation and 
should have been reoperated on at that time. In the PCV 


` group the pylorus was dilated at operation in one patient 


who required a gastroenterostomy 20 days later because 
of obstruction. Despite these deviations in operative pro- 
cedures, the patients were considered for purposes of this 
study as belonging to either the PCV or SV-A group. 
The technique used for PCV was similar to that pre- 
viously published. The technique used for selective va- 
gotomy was identical to that used for the proximal portion 
of PCV. The size of the antrum to be resected was deter- 
mined by the intersection of the last branch of the nerve 
of Latarjet with the lesser curvature. The stomach was 
transected at this point in a line parallel to the pylorus. 
The resected specimen constituted approximately 20% of 
the stomach. Its proximal end was examined histologically 
in 67 cases. No parietal cells were visible in 16 cases and 
a sparse and variable number of parietal cells were ob- 
served at the margins in 51 cases. This suggested that the 
visual localization of the anatomic separation of the an- 
trum from the fundus as recommended by others was a 
satisfactory means for making this determination. There 
were no obvious or significant changes in the operative 
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technique from the beginning to the end of the study ex- 
cept for the possibility of becoming more adept in the 
execution of the operation. All operations were performed 
by the author (PHJ) and his residents so that the results 
achieved were not made obscure by having multiple sur- 
geons contributing to the study. 

Throughout the study efforts were made to hospitalize 
the patients annually for clinical evaluation by one of the 
authors (PHJ), roentgenographic, and acid secretary 
studies. If this was not achieved the patients were inter- 
viewed by telephone or by questionnaire. 

Acid secretory studies including basal acid output, 
maximal acid output to histolog or pentagastrin, and re- 
sponse to insulin were performed by the same technician 
using the same methods throughout the investigation with 
one exception. During the last 2 years, pentagastrin, 6 
mg/kg, was substituted for histolog to stimulate maximal 
acid stimulation. 

A simplified grading system for the evaluation of the 
results included Visick I, no symptoms; Visick II, mild, 
not troublesome, and easily controlled symptoms; Visick 
I, more severe symptoms with some disability or sig- 
nificant effect on patient; Visick IV, a recurrent ulcer or 
disabling symptoms making patients worse or no better 
than they were before operation. In the estimation of the 
cumulative recurrent ulcer rate, a patient with recurrent 
ulcer was included in the calculation continuously from. 
the time of its inception even though it may have healed 
with treatment. A patient in whom a recurrent ulcer de- 
veloped was placed in the Visick IV category for the time 
interval when the recurrent ulcer occurred. The patient 
was not automatically considered a failure at subsequent 
periods but was placed in the grade appropriate for his 
condition at each time interval. Results of the two types 
of operations were compared at each time interval. Be- 
cause grading of the clinical results often involved sub- 
jectivity on the part of the physician and even the patient, 
it was frequently difficult to accurately assign a grade. For 
this reason Visick I and II and Visick III and IV grades 
were combined to make two groups. A comparison be- 
tween the two types of operations was made using the 
combined categories as well as the four individual cate- 
gories. 


Statistical Methods 


Between-group comparisons for the percentages of pa- 
tients with diarrhea, dumping, weight loss, and Visick 
grades were made, at each period, using Fisher’s exact 
test® for 2 X 2 tables of frequencies. Ulcer recurrence rates 
for each group were estimated using computer program 
“Survival” from the SPSS software library (Statistical 
Package for Social Sciences. Nie NH, et al., eds. New York: 
McGraw-Hill, 1975), and recurrence rate distribution for 
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TABLE 1. Causes of Late Postoperative Deaths 


Cause SV-A PCV 





Violent 

Carcinoma of respiratory tract 
Cardiovascular disease 

Liver disease 

Renal disease 

Aspiration 

Unknown 

Volvulus small bowel 
Melanoma 

Myeloma 


om U BD OU UA 
[ee] 





PCV and SV-A groups were compared using the Lee and 
Desu procedure.’ The inhibition of various acid secretion 
tests was compared between groups using two-sample t- 
tests. Changes between periods within each group were 
assessed using paired-difference t-tests. 


Results 


There were no operative deaths. There were 24 late 
deaths after SV-A and 17 after PCV. The causes of these 
deaths are shown in Table 1. A summary of the number 
of patients evaluated and the number of patients who 
were dead at each period are tabulated in Table 2. The 
patient in the PCV group who died after 3 years of a 
complication of adhesive small bowel obstruction and in- 
farction was the only patient whose death can possibly be 
related to operation or ulcer disease. The major causes 
contributing to death were diseases closely associated with 
smoking, i.e., cardiovascular disease and squamous cell 
carcinoma of the oropharynx and respiratory tract. Since 
more than half of the postoperative deaths were due to 
diseases in these categories, late deaths cannot be expected 
to diminish significantly by performing PCV, the more 
conservative operation.’ 

The postoperative complications related to technical 
aspects of operation are listed in Table 3. Two patients 
in the SV-A group and one patient in the PCV group 
required gastroenterostomy because of gastric retention 
before discharge from the hospital after the initial oper- 
ation. The esophagus was perforated at the time of va- 
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gotomy in two patients in the SV-A group. These accidents 
were recognized, the perforations were closed, and no 
complications resulted. During the 10-year follow-up pe- 
riod, 32 subsequent operations that could possibly be at- 
tributed to the initial operation were performed without 
mortality. Seventeen operations were in the SV-A group 
and 15 operations were in the PCV group. 


Diarrhea 


Diarrhea was never a significant problem for any patient 
in the PCV group. One patient with a right colon resection 
for regional enteritis did not have exacerbation of diarrhea 
for several years after PCV. In contrast, a patient with a 
right colon resection for carcinoma did not develop sig- 
nificant diarrhea until immediately after SV-A. In no pa- 
tient, however, was diarrhea after SV-A or PCV respon- 
sible for ranking the results of surgery in category Visick 
III or IV except the patient who had the right colon re- 
sected for cancer. At each period, diarrhea occurred more - 
frequently after SV-A than after PCV. However, the fre- 
quency of diarrhea after SV-A was significantly greater 
than that observed after PCV in only two periods, although 
significance was approached in three other periods (Fig. 
1). One patient had his right colon and a major portion 
of the small bowel resected because of a traumatic accident 
4 years after PCV. He had five to six bowel movements 
per day and Jed a near normal life after the accident. We 
doubt that he would have done so well had an antrectomy 
been performed initially instead of a PCV. The findings 
regarding diarrhea in this study are similar. to those re- 
ported in our earlier study.° 


Dumping 


Dumping occurred significantly more frequently after 
SV-A than after PCV at all periods (Fig. 2). In the SV-A 
group dumping was complained of at some time by 58 
patients. Seventeen of these patients complained of 
dumping only at one or two periods. In 41 patients, how- 
ever, the complaint was repetitive. In 14 of 41 patients 
dumping was associated with overeating or ingestion of 
too great a quantity of milk or sweets and could be easily 


TABLE 2. Numbers of Patients Evaluated or Dead at Each Period 


2 6 12 24 36 
PCV 
Patients evaluated 98 95 90 90 88 
Patients dead 0 0 2 4 8 
SV-A 
Patients evaluated 97 95 95 92 90 


Patients dead l 0 3 4 6 7 


Months after Operation 
48 60 72 84 96 108 120 
86 86 85 83 gi 65 49 
9 11 12 14 14 15 17 
90 86 84 80 76 61 50 
8 10 13 17 20 22 24 
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prevented by dietary modification. Dumping was the 
cause for a Visick III grading in 12 patients. The dumping 
test was positive in five patients. Dumping prevented four 
patients from working and caused one patient to wish he 
` had not had an operation. In the PCV group only 17 
patients registered any complaint of dumping. Ten pa- 
tients complained of dumping at only one or two periods. 
In the remaining seven patients, mild dumping was per- 
sistent in three patients and intermittent in four patients. 
In no patient was the dumping test positive and in no 
patient did dumping interfere with the patient’s ability to 
work. 


Weight 


Figure 3 represents the number of patients who lost 
three or more pounds from their preoperative weight at 
the various time intervals after operation. The percentage 
of patients that lost weight was significantly greater after 
`- §V-A than after PCV in all but the eighth and tenth years. 
‘ The percentage of patients weighing three or more pounds 
less than ideal weight (published by the Metropolitan Life 
Insurance Company) was not statistically different for the 
two types of operation at any period. At various periods 
throughout the study, 13 patients in the SV-A group com- 
plained of being unable to regain their weight and strength. 
These complaints were consistent with substantial weight 
losses being documented in these patients. This complaint 
was volunteered only once in the PCV group but could 
not be objectively supported. 


FIG. 1. The number of pa- 
tients studied in each group 
and at each period are given. 
The graphs reflect the per- 
centage of patients studied 
who reported diarrhea. The 
frequency of diarrhea after 
PCV was statistically less 
than that observed with SV- 
A in two periods (p < 0.01 at 
2 years and p < 0.03 at 9 
years). Significance was ap- 
proached at 6 months, 5 and 
6 years (p < 0.06). 


Percent of Patients 
with Diarrhea 


No. Patients PCV 979490 


Studied SV-A 979595 
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TABLE 3. Postoperative Complications 





SV-A PCV 

Small bowel obstruction 5 3 
Wound infection 8 5 
Failure of stomach to empty 5 1 
Incisional hernia 5 2 
Partial wound dehiscence l 
Delayed rupture of spleen l 

Thrombophlebitis 1 

Reflux requiring fundoplication | 3 
Cholecystitis 1 2 
Compression of ulnar nerve l 


Secretory Studies 


The number of secretory studies was adequate for anal- 
ysis through 8 years (Table 4). At 8 years the number of 
patients who had testing was reduced to 38 in the PCV 
group and 29 in the SV-A group. Patients understandably 
became disenchanted with repetition of these studies. The 
inhibition of basal acid secretion (BAO), the peak acid 
output response to histolog or pentagastrin (PAOp), and 
the peak acid ouput response to insulin (PAO,) were sig- 
nificantly greater after SV-A than after PCV for each pe- 
riod. The same was also true for the total 2-hour secretory 
response to histolog and insulin. In the SV-A group there 
was no statistical difference in the magnitude of inhibition 
from one period to the next or between the first period 
and the last for either BAO, PAOy, or PAO. 


Months After Operation 


24 36 48 60 72 84 96 108 120 





90 84 85 86 85 83 81 65 49 
92 90 90 87 84 81 77 61 50 
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Months After Operation 
84 


36 48 60 


2 
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V 

a. 
No. Patients PCY 989490 90 86 88 86 
Studied Sv-A 989595 92 90 90 87 


After PCV there was a statistically significant decrease 
in the inhibition of BAO and PAO, between the first 6 
months and the first year after operation. Thereafter, dif- 
ferences in the degree of inhibition between succeeding 
periods remained unchanged for PAO, and PAO;. There 
was some significant variation in the inhibition of BAO 
during later periods as seen in Table 4. The inhibition of 
BAO significantly decreased at 48 months and then in- 
creased at 60 months. The degree of inhibition of BAO, 





72 108 120 


FIG. 2. The graphs reflect the 
percentage of patients who 
reported dumping after PCV 
and SV-A. The frequency of 
dumping after PCV was sig- 
nificantly less (p < 0.005) 
than after SV-A for each pe- 
riod indicated by a single as- 
terisk. The significance at 8 
and 10 years was p < 0.01 
and p < 0.03, respectively. 


PAO,,, and PAO, observed at the end-of the first year was 
not statistically different from that observed at the end of 
8 years. 


Recurrent Ulcers 


During the study there was a total of nine recurrent 
ulcers after PCV and two recurrent ulcers after SV-A. The 


cumulative recurrent ulcer rate after 10 years calculated 


Months After Operation 


36 48 60 


2 

cr 

S d 

-_ U 

a S 

3% 

eo 

o 2 

a 
No. Patients PCV 969190 86 78 86 78 
Studied Sv-A 958791 90 88 83 77 





72 84 96 108 120 


FiG. 3. The graphs show the 
_ percentage of patients who 
weighed less than 3 pounds 
of their preoperative weight 
at the various periods. The 


periods in which the per- 
centage of patients losing 
weight after PCV was signif- 
icantly less (p < 0.01) than 
after SV-A. The significance 


the double asterisk was p 
< 0.05 and at 8 and 10 years 
there was no significant dif- 
ference. 


60 


81 80 77 45 


75 72 70 57 48 


ad 


single asterisk denotes those . 


at 6 and 9 years denoted by, 
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TABLE 4. Inhibition of Acid Secretory Responses after Operation 
Mean Percent Reduction in Basal Acid Output Months after Operation 

2 6 12 24 36 48 60 72 84 96 
PCV 77 + 39" 67 + 46* 57+ 59 47+ 55 59 + 50* 43+61* 61+ 46 52 + 58 55+ 78 63+ 46 
SV-A 90 + 22 91+ 16 92+ 16 90 +22 84 + 35 90+ 15 88 + 24 89 + 18 86 + 25 85+24 
P value <0.007 <0.0001 <0.0001 <0.0001 <0.0003 <0,0001 <0.001 <0,0002 <0.03 <0.02 

Mean Percent Reduction Peak Maximal Acid Output Months after Operation 
PCV 62 + 22 62 + 19T 58 +22 59 +22 59417 61417 63+ 19 64 + 22 69 + 16 66+17 
SV-A 86 + 12 86+ 14 87+ 14 85+ 16 83+ 19 86+ 12 88 + 12 90+ 11 87 + 13 86 + 16 
P value <0,0001 <0.0001 <0.001 <0.0001 <0,0001 <0.0001 <0.0001 «0.0001 <0,0001 <0.0001 
Mean Percent Reduction Peak Insulin Acid Output Months after Operation 

PCY 94+ 9 91 +22 85425 86 + 20 86+ 18 87+ Il 88+ 11 88 + 12 92+ 8 92+ 3 
SV-A 99+ 2 99+ 3t 98+ 4 98+ 5 96+ 10 98+ 4 98+ 3 98+ 3 99+ 2 98+ 4 
P value <0.0001 <0.001 <0.0001 <0.0001 <0.0005 <0,0001 <0.0001 <0.0001 <0.0001 <0,0003 


* Significant difference between this and succeeding period p < 0.01. 
+ Significant difference between this and succeeding period p < 0.04. 


by the life table method’ was 10.1% for patients with PCV 
and 2.2% for patients in the SV-A group. The recurrence 
curves were significantly different (p < 0.033) (Fig. 4). If 
patients with pyloric and prepyloric ulcers were deleted 
from the study there was no significant difference in the 
recurrent ulcer rate for the two operations. Pertinent in- 
formation pertaining to these patients and their recurrent 
ulcers is recorded in Tables 5 and 6. Those ulcers that 
occurred after PCV were evenly distributed from 6 months 
to 8 years. Seven of the nine recurrent ulcers developed 
in the first 50 patients. In patients 6, 15, and 97 an un- 
satisfactory vagotomy was considered the cause; however, 
the onset of the recurrent ulcers was associated with 
ingestion of an ulcerogenic drug by two of the three pa- 
tients. Nonoperative treatment in two of these three pa- 
tients was satisfactory in one patient and inadequate in 
the second patient. Reoperation was recommended for 
this patient, although he has since gone 3 years without 
a recurrent ulcer. The third patient was treated by an- 
trectomy. Patients 14, 32, 41, and 42 with a recurrent 
ulcer had either a pyloric or prepyloric ulcer originally. 
In each case the vagotomy was judged to be complete. A 
high consumption of alcohol may have contributed to the 
recurrence of ulcer in two of these patients. The recurrent 
ulcer was located in the pyloric or prepyloric area in each 
patient. Two of these patients were successfully treated 
medically and two patients required antrectomy. One of 
` these operations was not done by us but in our opinion 
the patient had a documented recurrent ulcer. We did 
not have the opportunity to examine patient 69, the eighth 
recurrent ulcer, until 4 months after he was started on a 
regimen of cimetidine by another physician. At the time 
of our examination no ulcer was visible. He has subse- 
quently been followed for 12 months without recurrence. 


$ Significant difference between this and succeeding period p < 0.05. 


A recurrent ulcer at the pylorus developed in the ninth 
patient. He had a complete vagotomy but had been re- 
ceiving heavy doses of aspirin and acetaminophen. This 
patient’s ulcer healed on medical management and with- 
out further treatment has not recurred in 114 months. 
Twenty-five patients in the PCV group were further fol- 
lowed from 11-13 years without evidence of recurrent 
ulcers. . 
A recurrent ulcer developed in two patients in the SY- 
A group. One patient was a heavy alcoholic. In addition, 
he had a serum gastrin level at the time of recurrence of ` 
350 pg/mL. When challenged with secretin, his serum 
gastrin level went to 480 pg/mL, but no gastrinoma could 


Percent Recurrent Ulcer Rate 





2612 24 36 48 60 72 #84 96 108 120 
Months After Operation 


Fic, 4. The cumulative recurrent ulcer rate and the 95% confidence level 
after PCV and SV-A were calculated using the Lee-Desu life table anal- 
ysis.’ The PCV recurrence curve was significantly higher (p < 0.033) 
than the SV-A curve. The monthly average recurrence was 0.018% after 
SV-A and 0.088% after PCV. 
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be identified at reoperation. His vagotomy was converted 
to a truncal vagotomy and he has no further evidence of 
recurrent ulcer since that operation. An erosion at the 
anastomosis developed in the secqnd patient that healed 
promptly on medical therapy and has not recurred in 4 
years. Thirty-one patients in the SV-A group were followed. 
from 11-13 years without a recurrence of ulcer. 

The study included 40 patients with pyloric, prepyloric, 
or a combination of gastric and duodenal ulcers. It was 
not always possible to distinguish a pyloric ulcer from a 
duodenal or a prepyloric ulcer that had extended to in- 
volve the pylorus. These patients are listed in Table 7. 
Four recurrences developed among the 19 patients with 
pyloric or prepyloric ulcers in the PCV group for a re- 
currence rate of 21% compared with 10.0% for the entire 
group and 6% for patients with duodenal ulcer. Four pa- 
tients in the PCV group with a pyloric stenosis were di- 
lated. One patient required pyloroplasty at operation and 
_ one patient required gastroenterostomy within 3 weeks. 
The other two patients had no subsequent problems. A 
recurrent ulcer developed in one of 19 patients in the SV- 
A group who had a preoperative pyloric or prepyloric 
ulcer. 
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Obesity has been considered a possible contraindication ` 


for PCV because of increased technical difficulties en- 
countered. There were 16 patients in the PCV group and 
nine patients in the SV-A group who weighed between 
190 and 240 pounds. A recurrent ulcer developed in one 
patient in the PCV group (6%) and none in the SV-A 


group. 
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TABLE 7, Relationship of Recurrent Ulcer to Presence of Preoperative 
Pyloric and Gastric Ulcers 


Gastric and 
Pyleric Prepyloric Duodenal 
N Recurrence N Recurrence N Recurrence 
PCV 13 3(2prepyloric, 6 1(Prepyloric) 2 0 
i pyloric) 
SV-A 8 0 10 1(Ducdenal) 1 0 
Other Gastric Symptoms 


Table 8 summarizes other gastrointestinal symptoms 
after the two types of operations. The most common 
symptoms were milk intolerance and dysphagia. After SV- 
A all symptoms occurred more frequently except dys- 
phagia, which was slightly more frequent in the PCV 
group. Dysphagia occurred most frequently in the im- 
mediate postoperative period before the patient’s discharge 
from the hospital. The frequency had decreased signifi- 
cantly 2 months after operation. Although a patient might 
have an occasional feeling of food or water lodging in the 
distal esophagus, it was never of significant consequence 
except in patients who had reflux symptoms as well. Some 
patients experienced dysphagia for lack of proper dentures 
and the inability to properly chew their food. One patient 
clearly had diffuse spasm before operation that was re- 
sponsible for dysphagia, which was not made worse by 
operation. 


TABLE 8. Number of Patients with Gastrointestinal Complaints other than Diarrhea and Early Dumping 


No 
On 
p— 
to 
Nw 
A 


Dysphagia 
Milk intolerance 
Reflux symptoms 
Early satiety 
Nausea or gas with meals 
Late dumping 
Vomiting 
Foul gas eructation 
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Dysphagia 

Milk intolerance 

Reflux symptoms 

» Early satiety 

Nausea or gas with meals 
Late dumping 

Vomiting 

Foul gas eructation 
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Months after PCV 
48 60 72 84 96 108 120 
7 3 3 3 9 4 6 
13 11 9 12 13 9 6 
4 5 9 6 5 l 3 
Í 0 0 0 0 0 0 
i 0 0 2 0 j 0 
l 0 0 0 1 0 0 
1 0 2 0 | 0 0 
0 0 0 0 0 0 0 
Months after SV-A 
48 60 72 84 96 108 120 
H 3 6 2 i 4 3 
12 17 11 19 17 13 7 
9 10 4 4 4 1 4 
0 3 j} 2 0 0 0 
3 0 0 | 0 0 l 
0 2 2 0 0 0 0 
2 3 2 3 3 2 3 
l 0 0 0 0 0 0 


580 JORDAN AND THORNBY Ann. Surg, * May 1987 


g| 38 2Y 8 RB © ~y Milk intolerance was a bothersome symptom that was 
= = sometimes present before operation but most often did 
not develop until after operation. The degree of milk in- 
tolerance varied and was more severe in the SV-A group. 

S 5 Some patients found that they could drink small quantities /* 
Sinos N u ; š : : i 
Sj Ssg "HG & aZ 7 nZ of milk without difficulty and that they could drink but- 

er jon 


termilk without producing symptoms. Others became 
quite incapacitated with gas, nausea, abdominal pain, and 
2 g FB n ng diarrhea and avoided all milk and dairy products. 
Early satiety was also an early complaint that had de- 
creased greatly in both groups of patients 2 months after - 


3| S52 2R 3 g oY .a oY] operation. Early satiety was more persisent in the SV-A 
ae group and might have been reported with greater fre- 
, quency had the patients not learned to voluntarily reduce 
an o their food intake. | 
Bey oe S A z ee a a Reflux was a clinical diagnosis that was not always doc- 
S ea ea EN Z. umented by testing because in most cases it was an isolated 
= ğ event and did not persist; Reflux was sufficiently symp- 
tomatic in three patients in the PCV group and in one _ 
7 = = £ patient in the SV-A group to require fundoplication during ' y 
g| S| š$ 2a a RZ 7 MS the study. It is unclear in these particular patients whether 
i: A A A. they had reflux before operation. Reflux was recognized 
2 before operation and a fundoplication was performed at 
g = = the time of PCV in four patients. 
8| F| 23 SA > zg g2? an op 
g i g Clinical Grading 


In Table 9 the clinical grading according to the Visick 
+ AY classification is tabulated. The number of patients with a 
Visick I grade was significantly greater in the PCV group 
than in the SV-A group for all but the eighth and ninth 
years when there was no significant difference. It appeared 


TABLE 9. Intergroup Comparison of Patient’s Visick Grades 
97 
92 
NS 
N 


+ See ato A NG A aP that as time progressed, patients who had undergone SV- ` 
N| Sng «ay D DSZ Z, ‘ ; A 
$ < A compensated for their postoperative complaints better 
than they had done in earlier periods. This may have con- 
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(36%) in the SV-A group were in categories I and II for 
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the entire study. Although this group of patients did poorly 
after gastric surgery they were adversely affected by PCV 
less than by SV-A. 

Independent evaluators made 211 random evaluations 
of patients in the SV-A group at 1, 3, 5, and 7 years and 
244 similar observations of patients in the PCV group. 
Nineteen per cent of the evaluations made by the inde- 
pendent observers on patients in the PCV group and 23% 
of patients in the SV-A group differed from those made 
by the authors on the same patients at the same time. 
_ Ninety-nine per cent of these variations involved a dis- 
agreement as to whether the grade should be Visick I or 
II. There were no significant differences in the clinical 
grading by the authors and independent observers for the 
two operations when the total number of patients with 
Visick grades I and II were combined for each period. 


Discussion 


PCV has been performed with greater or lesser fre- 
quency throughout the world for 17 years. The extent of 
the denervation that one should strive to achieve is gen- 
erally agreed on. The vagal branches should be removed 
from the distal 5-7 cm of esophagus,”'* although Jensen 
and Amdrup stated they had not noticed a difference in 
the recurrence rate depending on degree of esophageal 
denervation:'! There is little support for the need to de- 
nervate the greater curvature by cutting the right gastro- 
epiploic vessels!* or to perform a circumferential esoph- 
ageal myotomy recommended by Sawyers et al. Routine 
circumferential myotomy of the longitudinal muscle was 
abandoned by Herrington et al.'* The determination of 
the distal limit of dissection on the lesser curvature re- 
mains the most controversial aspect of the operation. The 
determination of the antral-fundal junction to establish 
the boundary between innervated and denervated stomach 
was made in this study by the visual assessment of ana- 
tomic landmarks. This method is the one most widely 
used for this purpose,'*~!” although a more accurate but 
less cumbersome technique than those currently available 
is desirable. A limitation of the visual localization of the 
antral-fundal junction according to Poppen et al.’ is that 
the junction on the lesser curvature is further from the 
pylorus than it is on the greater curvature. In 25% of pa- 
tients, the microscopic boundary of the antral-fundal 
boundary was closer to the pylorus than the macroscopic 
boundary. Using anatomic landmarks to identify the 
junction in these cases results in underdenervation that 
cannot be avoided without excessive denervation of the 
antrum. De Miguel’? stated that leaving the distal 8 cm 
of the lesser curvature innervated did not increase the risk 
of recurrence over that encountered when only 5-6 cm 
of the antrum were innervated. 

Techniques to make the operation easier such as per- 
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forming a myotomy of the gastric wall’? have not replaced 
the need for the tedious dissection along the lesser cur- 
vature. Whether anterior highly selective vagotomy by 
this means combined with a posterior truncal vagotomy”? 
will substitute for the dissection of both nerves is highly 
questionable. 

Since its introduction, this operation was studied more 
intensively during its early history than perhaps any pre- 
vious gastric operation. Investigations included the com- 
parisons of physiologic parameters and clinical results ob- 
tained with other operative procedures using the pro- 
spective, randomized technique.”'~*’ Although this type 
of comparison is valuable, information is acquired slowly. 
Each study compares PCV with a limited number of other 
procedures. The results of one study will not necessarily 
be achieved by another surgeon or group of surgeons be- 
cause of the variability of an individual’s surgical skills. 
In those studies involving multiple surgeons the mean 
recurrence rates conceal the fact that some surgeons in 
the same study have a recurrence rate much higher than 
others.**-** The evaluation of clinical results remains a 
problem. Evaluations rendered by impartial examiners 
will not satisfy some critics,” just as the results recorded 
by the author of a study will be considered biased and 
unsatisfactory by others. The consensus of the prospective 
studies referenced above was that clinical results obtained 
with PCV were better than with any other operation tested. 
The recurrence ulcer rate was lower after vagotomy and 
antrectomy than after any other procedure. After PCV it 
ranged from 1-26%, being adversely affected when pa- 
tients with pyloric or prepyloric ulcers were included with 
patients with duodenal ulcers. Although such studies are 
valuable, the results may not be indicative of the operation 
best suited for a particular surgeon: 

The current study is a comparison of two operations 
used for the elective treatment of duodenal ulcer in pa- 
tients who failed medical treatment and who did not wish 
to continue with cyclical medical treatment for recurrent 
symptoms. The study was preceded for a number of years 
by performing selective vagotomy using the same tech- 
nique that was used for the proximal portion of PCV. In 
addition, an evaluation of PCV was made on 35 patients 
before beginning the prospective study.*° These steps 
should have prevented the high recurrence rate noted in 
the initial portion of other studies and which were attrib- 
uted to a steep learning curve.*°*” 38 Despite this experi- 


ence, seven of nine recurrent ulcers in the PCV group 


occurred in the first 50 patients and within 93 months 
after operation. This experience suggests that PCV is not 
an easy operation to master and requires dedication to 
learning its proper execution. 

There was no operative mortality i in this study. This is 
in keeping with the reported mortality rates for PCV that 
range from 0-0.6%.3739-4° This represents the lowest mor- 
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tality for any gastric operaton being used for treatment 
of duodenal ulcer. 

Early reports on PCV suggested that the frequency of 
diarrhea was lower than with other operations.''*! In later 
prospective studies no difference was observed in the fre- 
quency of diarrhea after PCV and selective vagotomy and 
drainage (SV-D)'*?! and SV-A,* but the frequency of 
diarrhea after PCV was less than after truncal vagotomy 
and antrectomy (TV-A).'*“ In nonrandomized studies 
PCV was also superior to truncal vagotomy in the avoid- 
ance of diarrhea.'25 Our study showed significantly less 
diarrhea after PCV than after SV-A at only two periods 
(Fig. 1). These results were consistent with other studies, 
indicating that selective vagotomy and PCV were both 
superior to truncal vagotomy in prevention of diarrhea. 
The frequency of diarrhea after PCV in our study was 
closer to the 7% incidence reported by De Miguel’? than 
the 2% and 2.8% incidence reported, respectively, by 
Graffner et al. and Herrington et al.'* We noted that 
diarrhea was in most instances related to dietary indis- 
cretion (overeating), ingestion of milk, and dumping. 

As in the frequency of diarrhea, there was no difference 
between the two operative groups in the frequency of other 
postoperative complaints except dumping (Table 8), and 
they were never the factors responsible for failure of op- 
eration. They were consistently fewer in number, however, 
after PCV than after SV-A. A possible explanation for 
this observation was the occurrence of less duodenal gas- 
tric reflux reported after PCV than with other opera- 
tions.“*** Dysphagia, one of the more frequent complaints 
in both groups of patients, had disappeared in most pa- 
tients by their 2-month examinations. Others have dem- 
onstrated no change in the length or pressure of the lower 
esophageal sphincter after PCV.*?>' Guelrud et al.°’ re- 
ported temporary esophageal dysfunction simulating 
achalasia. We have seen this phenomenon after PCV but 
not in this study. It was treated easily by dilatation and 
was never a persistent problem. The mechanism for these 
abnormalities was probably a temporary and reversible 
neuromuscular dysfunction of the lower esophageal 
sphincter. 

Dumping, on the other hand, occurred significantly less 
frequently after PCV than after SV-A at all periods (Fig. 
2) and conformed with other studies reporting a frequency 
of dumping ranging from 1-7%,1!421:33,40,52 Less dumping 
was reported after PCV than after truncal vagotomy with 
pyloroplasty (TV-P),”’ selective vagotomy with pyloro- 
plasty (SV-P),47>3>4 SV-A,!37}5 and TV-A.'34> Kaushik 
et al.,°° on the other hand, was an exception and claimed 
that dumping was present equally after PCV without 
drainage, truncal vagotomy with drainage, or partial gas- 
trectomy. They demonstrated that in those patients with 
dumping after PCV the half-life of the meal was shorter 
and the rates of initial emptying were much faster. The 
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conclusion reached in our earlier paper? that dumping 
was related to the loss of the pyloroantral function and 
not to the effect of vagotomy was corroborated by two 
studies that demonstrated increased dumping when a 
drainage procedure.was added to PCV.”!»’ Most authors 
have concluded that gastric emptying was near normal 
after PCV>°°* and if excessive denervation of the antrum 
was avoided a routine drainage procedure, as persistently 
recommended by Holle,” was not required and severe 
dumping could be prevented. 

Other potential benefits of PCV that make it particu- 
larly desirable for treatment of duodenal ulcer are: PCV 
does not increase the excretion of fat, as occurs after 
other gastric procedures including SV-A; it preserves the 
enteropancreatic reflex®'; the sensitivity of the pancreas 
to secretin is increased and the output of pancreatic bi- 
carbonate is maintained far above that associated with 
pancreatic malabsorption™; it does not interfere with the 
release of insulin in response to an oral diet®; and it does 
not cause a decrease in serum vitamin B,2.% There is also, 


‘the possibility that the risk of gastric cancer after PCV® 


may be less than with other operations, which after 20 
years is estimated by some to exceed the risk of cancer in 
the normal population. These factors as well as retention 
of a normal-size gastric reservoir and near-normal gastric 
emptying may prevent some of the long-term metabolic 
problems noted with other gastric operations. They prob- 
ably contributed to our patients’ sense of well being, their 
strength, and their ability to maintain a satisfactory weight, 
which were part of the evidence for considering PCV su- 
perior to SV-A. 

The critical question concerning PCV is whether the 
recurrence rate is acceptable. The literature indeed reflects 
a wide variation in the recurrence rates after PCV. The 
recurrence rates in this study according to a life-table 
analysis (Fig. 4) were 10.1% for PCV and 2.2% for SV-A 
at 10 years. The recurrence curve for SV-A was signifi- 
cantly lower (p < 0.033) than that for PCV. One needs 
to understand the factors that may or may not contribute 
to development of recurrent ulcers. The selection of pa- 
tients may be important. There are those who say that 
patients with high acid secretion should not undergo PCV, 
whereas others believe that the acid secretory rate has no 
bearing on the selection of patients.7"”?°° Since none of 
our patients in the PCV group with recurrent ulcer were 
among those with the highest preoperative acid secretion, 
this factor alone does not seem to constitute a contrain- 
dication for PCV. If a gastrinoma is suspected, this may 
be a greater contraindication for SV-A than PCV. Some 
authors suggest that duration, chronicity, and failure of 
medical treatment of ulcers are predictors of PCV failure, 
yet each of these contentions is refuted by others. A per- 
sonal communication from Johnston suggests that no 
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preoperative factor such as age, sex, or acid secretory pa- 
rameter can be used as a predictor of recurrent ulcer.” 

When our study was initiated there was no concern 
about using PCV for patients with pyloric and prepyloric 
` ulcers. Since our practice, before the introduction of PCV, 
was to treat these ulcers as one would treat duodenal ulcer, 
we naturally included patients with these two varieties of 
peptic ulcer in our study of PCV. Evidence has accu- 
mulated, however, that pyloric and prepyloric ulcers do 
respond differently to PCV than duodenal ulcer and are 
associated with a higher recurrence rate when that oper- 
ation is used. The recurrence rate reported by Andersen 
et al.” at 2.5 years after PCV was 6% for patients with 
duodenal ulcer and 22% for those with pyloric or prepy- 
loric ulcer. The findings of others**°*°* were identical. 
Graffner et al and Adami et al.” reported similar findings 
at 5 years, but at 7 and 10 years, respectively, the recur- 
rence rate for pyloric and prepyloric ulcers was no different 
from that in patients with duodenal ulcer. Jensen et al.,© 
on the other hand, stated that the site of the ulcer did not 
influence the recurrence rate. Our experience was in 
keeping with those of Andersen et al. Recurrent ulcer oc- 
curred in four of 19 patients (21%) with pyloric or pre- 
pyloric ulcers, and in only five of 79 patients (6%) with 
duodenal ulcers. In our opinion, the evidence is suff- 
ciently impressive that we abstain from performing PCV 
in patients with py loric or prepyloric ulcers except in un- 
usual circumstances. 

Although PCV and pyloric dilatation was recom- 
mended for patients with pyloric obstruction” we agree 
with those who caution against this indication for PCV'®”! 
unless pyloroplasty is performed and then the main ad- 
vantage of PCV is lost.” Johnston, who was the first au- 
thor to advocate the use of PCV with dilation of pyloro- 
duodenal stenosis, no longer advocates the combination 
of these procedures.** An obvious reason for not perform- 
ing PCV for obstruction is that many of these ulcers will 
be pyloric or prepyloric in location, and on this basis alone 
patients with obstructing ulcers are at greater risk for a 
recurrence. A distinction needs to be drawn between py- 
loric stenosisjand pyloric spasm because PCV is still suit- 
able if apparent obstruction is due to pyloric spasm be- 
cause of an ulcer located in the duodenum. 

Other factors associated with or responsible for high 
recurrence rates have been: (1) the learning curve that 
adversely affects the first patients in a study*??*7>74. (2) 
the involvement of multiple surgeons in a study, some of 
whom may not operate on a high volume of patients**- 
(3) the inclusion of patients resistant to treatment with 
H, antagonists**”> (Gledhill et al., on the other hand, 
believed that patients nonresponsive to cimetidine would 
do well with PCV); (4) the possibility of nerve regenera- 
tion’’; and (5) the long duration of symptoms before op- 
eration.” 
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An improperly executed vagotomy after PCV was the 
most important factor responsible for recurrent ulcer in 
patients 6, 15, and 97 who had a duodenal ulcer initially. 
After PCV the magnitude of mean inhibition of the BAO, 
PAOņ, and PAO, at all periods was significantly less than 
occurred after SV-A. At 5 years, basal secretion was in- 
hibited 61%, PAO, 63%, and PAO, 88% after PCV com- 
pared with 88%, 88%, and 98%, respectively, after SV-A. 
These results were remarkably similar to results obtained 
by others.''?*“° Even though acid secretion may be very 
high before operation, PCV, if done correctly, will reduce 
acid secretion to the degree indicated. Under ordinary 
circumstances this is adequate for healing and prevention 
of recurrent ulcer even though acid secretion may still be 
relatively high. It is as though the mucosa can resist ul- 
ceration whenever the acid secretion that existed before 
operation has been reduced approximately one half. 

In patients with an unsatisfactory or even a satisfactory 
vagotomy, the ingestion of drugs capable of damaging the 
mucosa either directly or by stimulating acid secretion 
can contribute to recurrent ulcer. Withdrawal of such 
drugs as in patients 6, 15, 41, 50, and 97 in the PCV group 
probably contributed to ulcer healing and the many years 
without the need of further treatment and the absence of 
recurrence. . 

- An unknown factor associated with pyloric and pre- 
pyloric ulcers contributes to recurrent ulcer as in patients 
14, 32, 41, and 42 even if vagotomy was satisfactorily 
performed. Even though acid secretory parameters were 
reduced by 50-60%, stasis in the fundus may have ac- 
counted for the increased number of ulcers in this group. 

This possibility was given credence by the reduction of 
the frequency of recurrent ulcers in patients with pyloric 
and prepyloric ulcer when pyloroplasty was performed at 
the time of PCV.?!77°> An argument against impaired 
gastric emptying as cause for higher recurrence rate in 
these patients was the lower recurrence rate for patients 
with duodenal ulcer than for patients with pyloric or pre- 

pyloric ulcer with or without drainage.’ 

The virtual absence of recurrent ulcer after SV-A seen 
in this and all other studies was due to profound inhibition 
of acid secretion after SV-A. Recurrent ulcer developed 
in two patients in this group and one required reoperation. 
This patient had a serum gastrin level of 350 pg/mL and 
was believed to have a gastrinoma that was not found at 
reoperation when a total vagotomy was done. His acid 
secretion was greatly reduced but not completely inhibited 
by the total vagotomy. It is recognized that the absence 
of recurrent ulcer after SV-A is due to the degree of acid 
inhibition, but is this degree of acid suppression desirable 
or necessary in the routine management of this disease? 
In fact, the same question can be asked about new drugs, 
such as omeprazole, that produce profound acid inhibi- 
tion. It appears that the same degree of acid inhibition is 


584 


not required to cure or prevent recurrent ulcer in the ma- 
jority of patients after PCV as is necessary after other 
types of operations. This may be an advantage of PCV 
that has not yet been fully appreciated and evaluated. 


Concern that retention of an innervated antrum would 


cause recurrent ulcer was an initial deterrent to using PCV. 
An increasing number of studies suggest that the vagus 
nerves to the antrum and duodenum have an inhibitory 
effect on gastrin release and acid secretion." *° Other 
studies suggest that the extra gastric vagi retained after 
PCV have an inhibitory effect on gastric secretion.®! The 
role of the antrum in regulation of'acid secretion is made 
more complex by studies showing that vagal denervation 
of the fundus decreases the release of a aes factor that 
inhibits gastrin release.*? 

‘Removal of the antrum after PCV in three ‘aitients 
with recurrent ulcer decreased basal and stimulated acid 
secretion to virtually zero. These three patients were fol- 
lowed 3-6 years without evidence of recurrence. The same 
results after antrectomy have been reported by others. 83 
In two of these patients in whom the vagotomy appeared 
to be adequate, the antrum must have played an important 
if not the dominant role in acid secretion and the cause 
for recurrent ulcer. We believe that recurrent ulcer in these 
patients was due to the presence of the antrum and not 
whether it was innervated for similar acid inhibition, as 
was reported previously when antrectomy was done for 
recurrent ulcer after TV-D.*4 Why. antrectomy is required 
to control ulcerogenesis in some patients and not in the 
majority is unknown. Is it due to the existence of G cell 
hyperplasia initially, or alteration i in the antral cell pop- 
ulation after PCV? It was reported that PCV decreased 
the “functional” parietal cells to gastrin to such an extent 
that acid secretion was reduced after vagotomy despite 
hypergastrinemia. 85 Perhaps some mechanism alters the 
number and responsiveness of “functional” parietal cells 
in some patients so that the existing hypergastrinemia 
leads to increased acid secretion and ulceration that can 
be treated by antrectomy. 

_ Except for the increased recurrent ulcer rate, most au- 
thors contend that PCV is supérior to other gastric op- 
erations for the elective treatment of duodenal ulcer, and 
is far more effective in reducing acid secretion than 800 
mg of cimetidine per day.** In prospective trials, Harling 
et al.®” and Gear? found PCV preferable to H, antagonists 
in patients with severe symptoms and/or in those who 
had recurrence rapidly after cessation of medical treat- 
ment. After 57 months of follow-up Harling et al.*’ 
showed that 12% of patients who received cimetidine and 
91% of patients in the PCV group were free of symptoms. 
Andersen et al.®® demonstrated similar findings in two 
large groups of patients who were candidates for operative 
management for severe duodenal ulcer disease but who 
were treated instead with Hp antagonists. Cimetidine i 1S 
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valuable as initial treatment for all patients with duodenal 
ulcers and patients with recurrent ulcers, but if recurrences 
are rapid and frequent during a 1~2-year interval of med- 
ical therapy it is reasonable to consider PCV with its 
proven long-term benefits as an alternative to nonoper- 
ative treatment. 

` The low mortality, the reduced frequency of undesirable 
sequelae, and the lesser disturbance of alimentary function 
are the features of PCV that make it a very effective pro- 
cedure. Both operations used in our study produced good 
results, although i in our opinion the results obtained with 
PCV were superior to those obtained after SV-A. SV-A 
cannot be considered as an alternative to PCV because it 
is technically easier. Both operations are more difficult to 
execute satisfactorily than truncal vagotomy with antrec- 
tomy or a drainage procedure. 

Despite a higher recurrence rate, the results after PCV 
were considered superior to the operation with which they 
were compared in many recent prospective studies.”!~>! 
PCV in our study was also significantly better than SV- 
A ifa comparison was made between the number of pa- 
tients in the Visick I grade: 

Muller ‘et al’! found that the Visick grade pattern 5 
years after PCV was almost identical to that of healthy 
controls and they believed that because of the subj ectivity 
of grading, the separation between Visick I and II should 
be abandoned as it had no clinical importance. Şalaman 
et al.?? had the same opinion based on a similar study. If 
the separation between Visick I and II was dispensed with, 
our study would show no significant difference in-the 
grading obtained after PCV. and SV-A. Similarly, when 
Visick I and II grades were combined into a single rating, 
there was no significant difference noted i in the results of 
PCV and TV-A*! and PCV and SV-D.?? These latter two 
studies can be faulted because of inherent weaknesses of 
a multicenter study i in the case of the first and because 
the second was nota prospective study. In contrast to the 
study above” and to demonstrate the problem of evalu- 
ating nonprospective studies, the report by Sim et al.,”? 
also a nonprospective study, stated that the results of SV- 
D were so poor that it should be abandoned i in favor of 
PCV or resection. 

Although there is considerable controversy regarding 
some aspects of PCV, there were virtually no specific, 
serious, long-term sequelae associated with PCV i in this 
study except for a 10% risk for development of a recurrent 
ulcer. The recurrent ulcer rate after PCV was significantly 
less if it was confined to patients with duodenal ulcer and 
not used for treatment of pyloric and prepyloric ulcers. 
If this had been done there would have been no statistical 
difference i in the recurrent ulcer rate for the two ópera- l 
tions. Recurrent ulcers can in many instances be treated 
medically after PCV more effectively than after other pro- 
cedures.? 34394 One should remember when considering 
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the problem of recurrent ulcer after PCV that effective 
treatment is available for this complication, whereas ef- 
fective treatment of severe sequelae due to the destruction 

of pyloric function is not always possible. Whether a sur- 
-= geon elects to perform PCV depends on his preference 
for a procedure that avoids mortality and serious sequelae, 
accepting the fact that a reoperation for a recurrent ulcer 
may occasionally be required. 
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DISCUSSION 


Dr. J. LYNWOOD HERRINGTON, JR. (Nashville, Tennessee): This has 
been a splendid presentation, and I appreciate the opportunity of re- 
viewing the manuscript. When the membership reads the paper in the 
Annals of Surgery, I am sure they will be impressed with the awesome 
amount of work that was done to put this splendid paper together. We 
are delighted that Paul Jordon has brought this important message to 
the attention to the Southern Surgical Association for a long-range follow- 
up report from the United States on this subject has been long overdue. 

Proximal gastric vagotomy (PGV) has been extensively used through- 
out Great Britain and Europe during the past 10-15 years to treat the 
. complications of duodenal ulcer, particularly, the intractable ulcer, but 
surgeons in general throughout the United States have been somewhat 
reluctant to adopt the operation. No doubt the rather high recurrence 
rates reported by some of the foreign groups have been largely responsible. 
Also, many surgeons have not been fortunate in having the opportunity 
to learn the operative technique. 

We are indebted to Dr. Jordan for he has been the principle guiding 
force in this country in evaluating PGV. Through his splendid preop- 
erative studies, his thorough operative techniques, and careful follow- 
up, he has continued to show that PGV can be performed with an ac- 
ceptable rate of recurrent ulceration, Of greater importance is that this 
operation is followed by less unpleasant side effects than any of the stan- 
dard operations for ulcer. 

(Slide) Among the four institutions that constitute the Vanderbilt 
University affiliated hospitals, over the past 13 years, 500 PGVs have 
been done to treat complications of duodenal ulcer. However, Dr. Sawyers 
and I are going to currently focus on a group of 144 patients who were 
operated on in one of the four institutions from 1973-1980 with a follow- 
up period that extends from 6-14 years. 

There was one hospital death in this group of 144 patients, an operative 
mortality rate of 0.7%. This patient died on the 5th postoperative day 
of a pulmonary embolus. There have been 13 deaths during the long- 
range follow-up due to unrelated causes, and each patient at the time of 
death was termed a Visick I or a Visick II (excellent or good result). Ten 
patients have been lost to follow-up; therefore, this report concerns 120 
patients who have been followed from a minimum of 6-14 years. 

(Slide) Of this group we believe that 83% of the 120 patients have 
obtained an excellent or good result (Visick I or Visick Il). There were 
eight patients or 6% who continued to complain of postoperative ab- 
dominal fullness. They have been evaluated thoroughly with both roent- 
gen study and endoscopy and show no evidence of recurrent ulcer. These 
eight patients are graded Visick III. 

The patients graded Visick IV comprise a group of 12 patients or 10%. 
In 10 of the 12 patients, a recurrent ulcer developed from 2-8 years after 
PGV. This is an ulcer recurrence rate of 8.4%. In addition, in two of the 
12 patients, persistent gastric stasis developed that did not respond to 
conservative treatment. Probably we denervated too far down on the 
antral Crow’s foot and produced this problem. Both patients then had 
an antrectomy with a Billroth I reconstruction and they are now doing 
fine. 

Mild diarrhea has been experienced by 2.8% of the group, mild dump- 
ingin 1.9%, and there has been no subjective symptoms of reflux gastritis 
OF esophagitis. 

(Slide) This shows that in the group of patients followed from 9-14 
years, we have had seven recurrent ulcers develop, whereas in the early 
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part of the study with patients followed from 6-9 years, only three re- 
current ulcers developed. This finding is in contrast to most of the other 
reports, and J believe that Dr. Sawyers and I probably did not undergo 
a learning curve with the operation. In 1971, we were fortunate on two 
occasions in having the Danish surgeons visit us and spend several days 
teaching us how to perform PGV. When the group left we did not im- 
mediately embark on the operation, but did a number of elective PGVs, 
and then at the same sitting converted the PGV into a truncal vagotomy 
and antrectomy. At the end of this period we were comfortable and 
confident in doing the operation and then began our clinical study. 

‘ You will see from this slide that over 9-14 years we have had a total 
of 77 patients who had PGV with a recurrent ulcer rate of 7. 8%. This is 
in keeping with Paul Jordan’s figures. 

(Slide) Currently, Dr. Sawyers and I believe that we still prefer vagotomy 
with antrectomy for the obstructed duodenal ulcer in the good-risk pa- 
tient, and this is our operation of choice when the duodenal pathology 
permits itself to resection and we do the procedure in the majority of 
cases. Also, in the good-risk patient with bleeding we prefer vagotomy 
and antrectomy. We believe that proximal gastric vagotomy has very 
little application in the emergency massive bleeder. 

We also use the lesser procedure of vagotomy with drainage in the 
high-risk patient who has hemorrhage or obstruction, and we are seeing 
more of these patients in our institution who are being transferred from 
the intensive care units with multiple organ disease and sepsis. 

Dr. Sawyers and I no longer resect the stomach for intractability for 
a duodenal ulcer: as Dr. Jordan, we do a PGV. Also, we believe that 
PGV is a very good operation for the acute perforated duodenal ulcer 
in selected cases. We have done 40 PGYs now with no mortality and 
no recurrence. We have had little or no experience with PGV for a type 
I gastric ulcer, and in this situation we prefer distal resection and add 
vagotomy to resection with type H and type III gastric ulcers. 

I would like to say again how much I have enjoyed this presentation, 
and I believe that it will rival the great presentations that have been made 
by some of our outstanding European and British colleagues who have 
devoted their entire surgical careers to this subject. 

Again, PGV has been somewhat neglected in the United States, and, 
hopefully, the excellent results presented by Paul Jordan will stimulate 
those interested and trained in gastric surgery to carry out the operation 
and even more important to report their results. 


Dr. JAMES C. THOMPSON (Galveston, Texas): I would like to con- 
gratulate Paul Jordan on this altogether splendid paper. It is the largest 
personal series of prospectively randomized operative procedures for 
duodenal ulcer, followed meticulously for the longest time, that has ever 
been achieved in this country, and it ranks ‘evenly and in many ways 
superiorly to the other two great landmark series of the world, that of 
David Johnston at Leeds and of Eric Andrup at the Arhus County in 
Denmark. 

This report differs from these in one way and that is that only two 
operative procedures are compared, and I suspect that it also differs in 
the degree of personal control exérted by one person, namely, Dr. Jordan. 

The results of selective proximal vagotomy are so good and the com- 
plications and recurrences are managed with such facility that they sup- 
port, I believe, a proposal that I made 12 years ago without any data at 
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that time to back me up. I proposed that for elective operations on 
patients with nonobstructive duodenal ulcer, the procedure of choice is 
selective proximal vagotomy, and that if all surgeons knew how to do 
this operation properly, there would no longer be any indication for 
resection in duodenal ulcer. In fact, we have practiced just that. We do 
a simple antrectomy and B-1 for all gastric ulcers located either at the 
incisura, where 95% of them are located, or prepyloric or pyloric ulcers. 
In patients with perforation, we do a Graham’s patch and a truncal 
vagotomy and a gastroenterostomy. 

For bleeding patients, we do a duodenotomy suture ligation and truncal 
vagotomy. For. obstructive patients, we open the antrum to rule out 
carcinoma, and then we convert the incision to a gastroenterostomy and 
do a truncal vagotomy; that is, we do not do any resection for primary 
ulcer. 

For recurrent duodenal ulcers, on the other hand, we go all out, and 
we resect or re-resect if they have had a previous resection and do a 
truncal vagotomy or a revagotomy. If they then recur, we re-resect them 
again and redo the vagotomy, and if they recur a second time, we do a 
total gastrectomy. We have done that four times, and it is an effective 
way to handle recurrent ulcer. 
`- If Dr. Jordan were not doing a series, I would like to ask him how he 
would treat a gastric ulcer at the incisura, or prepyloric or pyloric ulcer, 
ali three of those, and if he were to resect, would he do any kind of 
vagotomy with them? 

I greatly enjoyed this excellent presentation of what has become Paul 
Jordan’s life’s work. 

In the past by necessity we have relied on British and Scandinavian 
series for reliable documentation of the metabolic vicissitudes that follow 
duodenal ulcer surgery, but Paul Jordan, Lynwood Herrington, and John 
Sawyers have changed ail that. 

Dr. Jordan’s careful recording of the vagaries of the decade-long re- 
sponses of these meticulously followed patients to these two operations 
is a wonderful gift to us from him, and all of us who take care of ulcer 
patients owe him a great debt. I think it clearly demonstrates that selective 
proximal vagotomy is the best operation: selective proximal vagotomy 
is the best operation because you cannot make anyone worse. 


Dr. ROBERT E. CONDON (Milwaukee, Wisconsin): I want to thank 
Paul Jordan for sharing his manuscript with me and asking me to discuss 
his presentation. 

This is a remarkable experience: 200 elective operations for duodenal 
ulcers, a series that I believe any one of us, perhaps even including Dr. 
Jordan, would find it very difficult to duplicate today with the change 
in biology and progressive decrease in the incidence of duodenal ulcer. 

This series is also remarkable for the diligence with which these patients 
have been followed with repetitive interviews and repetitive gastric anal- 
yses. Dr. Jordan must be extraordinarily convincing to get a large pro- 
portion of his patients to sit down repetitively over the years to have yet 
another gastric analysis. But I believe the major contribution is that here 
we have a large series of parietal cell vagotomies done in North America. 
Taken together with the experience of Drs. Herrington, Sawyers, and 
others in this country with an interest in this particular approach, I am 
hopeful that we will finally convince North American surgeons that pari- 
etal cell vagotomy is probably the best way to electively treat a duodenal 
ulcer requiring surgical therapy. 

The price paid, of course, is that there is a higher recurrence rate, but 
the reward is proportionate in that patients having parietal cell vagotomy 
clearly have milder side effects in terms of dumping and its related syn- 
dromes. 

In Dr. Jordan’s experience, as was true in a report of a much smaller 
group of patients that Dr. John Gleysteen and I published 3 years ago, 
and many others have also made this observation, pyloric and prepyloric 
ulcers do not respond well to this particular operative approach. There 
is something different about their biology. We view these ulcers as variants 
of duodenal ulcer and believe that patients with these ulcers should have 
a vagotomy as part of their therapy, but for that particular group, Le., 
the prepyloric and pyloric ulcer group, we now do a vagotomy and an 
antrectomy. 

I would ask Dr. Jordan what his approach would be to this group of 
patients, and if he believes that there is a difference between those ulcers 
that are located within 5 cm of the pylorus and gastric ulcers that may 
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be located at the incisura or more proximally. For the latter group we 
do not do a vagotomy. 


Dr. HUNTER H. MCGUIRE, JR. (Richmond, Virginia): Dr. Jordan 


has proven more carefully and conclusively than anyone else that prox- : 


imal gastric or parietal call vagotomy is the best operation for duodenal 
ulcer, but it is still not generally accepted because too many surgeons 
have done the operation incorrectly and reported bad results. 

The technique we have used for the last 10 years 1s dependable because 
we have had only one recurrence of duodenal ulcer after 54 operations. 
These data exclude pyloric and prepyloric ulcers where we had the same 
unfortunate results that others have had. Our one recurrent duodenal 
ulcer was in a patient in whom we failed to divide the most proximal 
branch of the crow’s foot. Six years later when we excised this patient’s 
antrum and painted the antrum with Congo red while we gave penta- 
gastrin, we demonstrated this strip of innervated parietal cells. 

It is important to reiterate that there is no one operation that is the 
best operation for all patients with peptic ulcer. Unfortunately, this occurs 
all too frequently in this country. This paper confirms the concept that 
in intractable but otherwise uncomplicated duodenal ulcer, parietal cell 
vagotomy is the operation of choice. _ 


Dr. HUNTER H. MCGUIRE, JR. (Richmond, Virginia): Dr. Jordan 
has proven more carefully and conclusively than anyone else that prox- 
imal gastric or parietal call vagotomy is the best operation for duodenal 
ulcer, but it is still not generally accepted because too many surgeons 
have done the operation incorrectly and reported bad results. 

The technique we have used for the last 10 years is dependable because 
we have had only one recurrence of duodenal ulcer after 54 operations. 
These data exclude pyloric and prepyloric ulcers where we had the same 
unfortunate results that others have had. Our one recurrent duodenal 
ulcer was in a patient in whom we failed to divide the most proximal 
branch of the crow’s foot. Six years later when we excised this patient’s 
antrum and painted the antrum with Congo red while we gave penta- 
gastrin, we demonstrated this strip of innervated parietal cells. 

In all other cases we have been able to completely denervate the parietal 
cells. I attribute our success largely to traction on a Duval lung clamp 
placed on the lesser curvature. This clearly exposes the posterior cardia 
and fundus and allows us to work our way up the back and front of the 
stomach and esophagus, staying close to the muscle all the way, so there 
is no risk to the vagal trunks. This clamp should be applied only once 
because in one case where we applied the clamp over three times there 
was transient bleeding from injured gastric mucosa. 

There may be better techniques to do the operation, but I offer this 
as one easy and proven way to make proximal gastric vagotomy as ef- 
fective as Dr. Jordan has shown it should be. 

To make the operation acceptable, we must clearly equate a specific 
and consistently reproducible technique with a low ulcer recurrence rate. 
I congratulate Dr. Jordan on finally proving conclusively that this is the 
best operation, and I hope he can use his authority to unify our name 
for the procedure and our operative technique. 


Dr. JOAQUIN ALDRETE (Birmingham, Alabama): I wish to also join 
in the commendations to Dr. Jordan. I think his paper objectively proves 
that proximal gastric vagotomy is the operation to be done in patients 
with nonobstructing duodenal ulcers that are operated on electively. 

Our experience with this operation virtually parallels his. We have 
followed approximately 80 patients, most for 5 or more years, since the 
majority of them were operated on 5 or more years ago. Currently, it 
appears that the population of patients with nonobstructing duodenal 
ulcer that needs an elective operation has virtually disappeared. Therefore, 
we must look realistically at what is currently happening. Unfortunately, 
now that we have a highly effective operation to treat duodenal ulcer, 
duodenal ulcer has virtually disappeared from the surgical arena. _ 

To give you an example, in 1971, in our university hospital, we operated 
on 170 patients because of the complications of duodenal ulcer. Five 
years later in 1976 we operated on 103 patients. Five years later in 1981 
we operated on 54 patients and during 1984 we operated on 30 patients. 
In the recent years, only a few of the patients operated on had duodenal 
ulcers that could be treated with a proximal gastric vagotomy. ` 
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These changes have implications in the training of surgeons. This op- 
eration (PGY), although not extremely complicated, must nevertheless 
be done in a precise manner and takes at least two or three times for a 
young surgeon to work with an experienced surgeon in learning the op- 
eration. Therefore, the first question that I would like to address to Dr. 
Jordan is: should we continue to make efforts to train young surgeons 
to do this operation in view of the decreasing number, and if so, how 
can we best do it? 

The second question I would like to address is: we also observe that 
the bad results have been obtained in patients with prepyloric ulcers. It 
is My impression that these patients had some special added defective 
emptying and the ulcer is actually produced by stasis. Do you believe 
that this might be the case in the prepyloric ulcers that we see in patients 
who are treatable with PGV, stasis plays a very important role? I enjoyed 
and learned much from this paper. 


Dr. HUGH H. TROUT, III (Bethesda, Maryland): I rise to congratulate 
Dr. Jordan not only on a fine paper but also for continuing to bring to 
the field of gastrointestinal surgery his careful scientific observations that 
serve as a cornerstone for risk-benefit analysis of operations for duodenal 
ulcer disease. 

The thesis that I would like to support is his final point, that is that 
ulcer recurrence after parietal cell vagotomy (PCV) should not be viewed 
as justification for condemning this operation. As he and other discussants 
- have pointed out, ulcer recurrence after PCV is usually not difficult to 
treat. In contrast, the complications of other operative treatments for 
duodenal ulcer disease (that surgeans deny they get and careful follow- 
up studies detect), i.e., dumping, diarrhea, anemia, and weight loss, are 
difficult to treat. It is not ulcer recurrence that surgeons should fear, it 
is the operatively produced morbidity. 

(Slide) Another way of analyzing this is to assume you have 1000 
patients that have PCV and 1000 that have SV-A. If your mortality rate 
for PCV is 0.5%, serious morbidity rate is 2%, and ulcer recurrence rate 
is 30%, five patients will die, 20 will have serious morbidity, and 100 
will have ulcer recurrence. 

If, for SV-A, you have a 1% mortality rate, a 6% serious morbidity 
rate, and a low 1% ulcer recurrence rate, then 10 patients will die, 60 
will be seriously disabled, and 100 will have ulcer recurrence. 

If you then assume that all 300 ulcer recurrences in the PCV group 
are not responsive to antacid and H; blocking agents so that all require 
a truncal vagotomy and antrectomy, if you impose the same morbidity, 
mortality, and recurrence figures as with the SV-A, you will end up with 
a total of eight deaths, 38 patients who are seriously disabled, and three 
ulcer recurrences compared with the SV-A figures of 10, 60, and 10, 
respectively. 

I am not saying a 30% ulcer recurrence rate is good, or even acceptable. 
Nevertheless, one may use different numbers in each category, but as 
long as the morbidity and mortality for PVC are less than that of the 
operation it is being compared with, then it is hard to show great advantage 
for other operations as primary treatment for duodenal ulcer unless you 
assign ulcer recurrence rates of greater than 40-50% for PCV. 

PCV has repeatedly been shown to have low morbidity; the demon- 
stration by Dr. Jordan that it can also have a reasonably low ulcer re- 
currence rate is a tribute to his skill. Even without as low an ulcer re- 
currence rate as he achieved, however, careful risk-benefit analysis still 
reveals PCV to be an excellent procedure. 


Dr. GEORGE L. JORDAN, JR. (Houston, Texas): I was hesitant to 
discuss this paper. Paul sent me a copy and suggested that perhaps I 
should. I want to add, I guess, the one discordant note to this plethora 
of congratulations. 

I join everyone in congratulating Paul on another elegant report. I 
join everyone in my admiration of Paul Jordan, and I believe that he 
has carried out some of the best studies of gastric surgery in this country 
over a long time. 

When we come to stating, however, that it has been proved that parietal 
cell vagotomy is the treatment of choice for ulcer, that is nonsense. 

The same statements were made about gastroenterostomy for years, 
and here with a 9-year follow-up when the ulcer recurrence is continuing 
to grow, we have decided on the basis of one paper in the United States 
that we have solved the problem. I disagree. 
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I do not believe that there is one operation for ulcer disease, and I 
believe that patients should be carefully evaluated and decisions made 
on what appears to be best for that particular patient. 

There are different patient populations in this country, and there are 
different patients within individual populations who are best handled in 
different ways. To say that we have one best operation is an error. 

But why do we operate on patients for duodenal ulcer? I presume v we 
operate because we should cure the disease. 

Gastroenterostomy did not produce many side effects in the past, but 
it was discarded because it had a high recurrence rate. The average re- 
currence rate was never above the 30% rate that was projected by one 
of our discussants as acceptable for parietal cell vagotomy. 

I have to ask the question: what is the acceptable recurrence rate for 
an operation for ulcer disease? I could not accept a 30% recurrence rate. 
I would rather not operate than to have that many failures. 

I am also not as concerned about the side effects as some are. In my 
hospital we do not see all of those problems with that frequency, and 
we have not had more than one admission to the hospital for side effects 
from vagotomy and resection for many years. 

The one area where Paul and | have always differed, and we have 
argued this point, is about Visick grading. I do not understand how a 
patient can be classed as a Visick I or II result of parietal cell vagotomy 
when an antrectomy has been performed for recurrent disease. How can 
you class such a patient as having a good result from parietal cell vagotomy 
when he has had an antrectomy? That is difficult to understand. In my 
opinion, recurrent ulcer must require classification as Visick IV. 

I would like to ask Paul two or three questions. One, do you think it 
is possible to train all surgeons to do this operation? In your paper, as 
well as in papers of others, it is stated that it takes careful training. You 
have to do it just right, and with the decreasing number of operations 
for duodenal ulcer, can we train people to do this operation properly? 
Secondly, what will be your acceptable raté of recurrence, over what 
period? In Lynwood Herrington’s data, the recurrence rate continues to 
go up with time. In the final year of follow-up there are still recurrences, 
and that is typical of reports in the literature. 

I again must add a word of caution, and believe that we need longer 
follow-up before making a final evaluation. 

Again, I would like to add my congratulations to Paul for what I 
believe is one of the outstanding studies which has given us more infor- 
mation about this problem than any other study in this country. 


DR. JOHN L. SAWYERS (Nashville, Tennessee): Yesterday we had 10 
discussants for a paper on nonpalpable breast lesions. This morning we 
have had nine discussants for an operation that admittedly is excellent 
in everybody’s opinion except George Jordan’s, but for which we have 
very few patients anymore. 

About the only patients I am seeing with peptic ulcer disease are those 
who have perforation or who are bleeding and who are immunosup- 
pressed and come from our intensive care units. Nevertheless, I do want 
to congratulate Paul on a superb study. We are indeed indebted to him 
for a prospective, randomized study. There are so few of these. 

I certainly support Dr, Paul Jordan’s conclusion that proximal gastric 
vagotomy (PGV) is the operation of choice as an elective procedure for 
patients with nonobstructing ulcer. There is one thing, Paul, that I do 
not understand. Why is the recurrence rate higher after pyloric and pre- 
pyloric ulcers? Such patients do have increased acid secretion. Are the 
ulcer recurrences in the duodenum in your patients or in the stomach? 


DR. PAUL H. JORDAN, JR. (Closing discussion): I am humbled by the 
kind and generous remarks that have been made. I would also like to 
thank the residents who have helped work on this project over the years. 
Many of them are in practice using parietal cell vagotomy. Thus, I can 
say that we are continuing to see enough patients with duodenal ulcer 
in our institution that we can train the residents in the use of this op- 
eration. Actually, the residents want to learn how to do this operation 
because the gastroenterologists prefer this operation for their patients. 

Dr. Herrington initiated the comments that this operation was not 
the preferred operation in this country, and we might reflect on why this 
is the case. At the World Congress of Gastroenterology in 1970 at Co- 
penhagen, Mr. David Johnston presented his first 36 cases of parietal 
cell vagotomy without drainage. I spoke to Mr. Johnston afterwards and 
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said, “How can you expect this operation to be successful when everybody 
must know that it is essential to denervate the antrum?” He said “you 
are not keeping up with the literature.” He was referring to the work of 
Fritz Holly who had been doing highly selective vagotomy for a long 
time combined with a drainage procedure. David Johnston and Eric 
Andrup independently and successfully combined highly selective va- 
gotomy without a drainage procedure. Later, I called Dr. Charles Griffith 
in Seattle to discuss with him the genesis of partial gastric vagotomy, as 
it was called by him, and to ask why he had not pursued the operation. 
He indicated that they had done the operation in 1954. When they tried 
to publish their material it was not accepted by any surgical journal, and 
was finally published in Gastroenterology in 1957. Dr. Griffith left the 
Univeristy of Washington in 1956, and went into private practice, al- 


though he remained on the clinical staffat the University of Washington. ' 


_ At that time he performed partial gastric vagotamy on three patients. 
He wrote to Dr. Dragstedt and to Dr. Hollander about their opinion of 
what he was doing. Dr. Dragstedt responded with a very kind and tolerant 
letter with the admonition, “Don’t do the operation. It’s doomed to 
failure for as you know you have to denervate the antrum.” Dr. Hollander 
also responded with a less tolerant letter that said essentially the same 
thing as Dr. Dragstedt’s. Dr. Harkins, siding with Dragstedt and Hol- 
lander, told Dr. Griffith not to do the operation anymore, and as far as 
I know that is why the operation conceived in Seattle was not pursued 
there. 

I would be interested in Dr. Woodward’s input regarding this question 
because he knew Dr. Dragstedt’s thinking perhaps better than anybody 
else. 

It seems to me that Dr. Dragstedt believed that you had to do a com- 
plete and total vagotomy or you had not done an adequate operation. 
Dr. Dragstedt was a very persuasive man and I believe he influenced 
surgical opinion in our country during our time. As a result, acceptance 
of parietal cell vagotomy without drainage has been delayed. 
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One of the questions that was asked more frequently concerned the 
treatment of pyloric and prepyloric ulcers. I believe that most surgeons 
have been inclined to treat prepyloric and pyloric ulcers as duodenal 
ulcers, and so it was natural to apply parietal cell vagotomy to this group 
in the beginning. Unfortunately the recurrence rate after parietal cell 
vagotomy for these ulcers is higher than it is for duodenal ulcers treated 
in this way. A drainage operation performed along with parietal cell 
vagotomy will reduce the recurrence rate for pyloric and prepyloric ulcers 
treated with parietal cell vagotomy, but even so the recurrence rate is 
higher than one would achieve when parietal cell vagotomy is used for 
the treatment of duodenal ulcer. Therefore, I believe there 1s something 
about pyloric and prepyloric ulcers that sets these ulcers apart from duo- 
denal ulcers. What this difference is I do not know. 

The gold standard for the management of the type I gastric ulcers at 
the incisura is said to be antrectomy and a Billroth 1. We, like Dr. Her- 
rington and others, have been interested in submucosal resection of these 
ulcers combined with parietal cell vagotomy. I do not recommend this 
operation to you yet because we do not have enough experience to do 
so. So far, however, it has been a good operation, and we are inclined 
to continue to study the procedure. Until we have more experience, 
prepyloric ulcers and pyloric ulcers, I believe, are best treated by selective 
vagotomy and antrectomy. 

The frequency of ulcer disease is declining. Certainly the number of 
patients with ulcer disease being referred to surgeons for treatment is 
declining. Is this because the internists are unaware of the advances in . 
ulcer surgery? Some gastroenterologists are prone to submit a patient to 
surgery, whereas others continue to treat patients medically no matter 
how many recurrences they have. There is no medication today that is 
not associated with recurrence rates of 70, 80, and 90% when medication 
stops. Therefore, what we have to do is inform gastroenterologists that 
parietal cell vagotomy is an excellent alternative to the cyclic recurrence 
of ulcer every time medical treatment is discontinued. 
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Vascular Disease of the Gastrointestinal Tract: Pathophysiology, 
Recognition and Management. Adrian Marston. 186 pp. Balti- 
more: Williams & Wilkins. 1986. $25.95. 


WITH A NEW PUBLISHER and new title, Vascular Disease of the 
Gastrointestinal Tract: Pathophysiology, Recognition and Man- 
agement by Adrian Marston is not only larger but also provides 
better coverage than the previous edition (Intestinal Ischemia, 
Year Book Medical Publishers, 1977). Several new chapters, 
written by five contributors, have added a new look to the current 
edition. The book has been thoroughly updated, even the chapter 
on anatomy has been revised. The new illustration (Figs. 1-9) 
on the arc of Riolan and the arc of Drummond is most welcome, 
because many students of vascular surgery remain somewhat 
confused about those two anatomic terms. 

Of the five new chapters, I found the chapter on the regulation 
and distribution of intestinal blood flow by Ove Lundgren and 
the chapter on tests of intestinal viability by Thomas Gorey to 
be most useful. The chapter on acute intestinal ischemia, written 
by a general surgeon, is adequate. Chapters on pseudomem- 
branous colitis (M. R. B. Keighly and D. W. Burton) and neo- 
natal necrotizing enterocolitis (D. F. M. Thomas), although well 
written, are hardly subjects of interest to vascular surgeons. Sim- 
ilarly, the chapter on focal ischemia of the small intestine due 
to strangulation, contraceptive agents, efc., is out of place in the 
true sense of-arterial ischemia. 

One of the challenges for vascular surgeons is the treatment 
of chronic intestinal ischemia. The chapter written by Mr. Mar- 
ston gives full coverage on a wide variety of surgical techniques, 
including the thoracoabdominal approach. Not until I read Table 
8-1 (28 patients) carefully did I know that Mr. Marston preferred 
the use of patch angioplasty or aortosupericr mesenteric artery 
anastomosis. I agree with Mr. Marston, objective documentation 
of the result of surgery is needed regardless of the type of surgical 
technique used in the treatment of chronic intestinal ischemia. 

For vascular surgeons, visceral artery aneurysm is of surgical 
interest, and J am surprised that the subject was mentioned in 
only one paragraph under the heading of “Miscellaneous Con- 
ditions.” 

The price of the book is extremely reasonable and, in fact, it 
is a bargain for all of the valuable information concisely presented 
by the author and the contributors. Despite some minor defi- 
clencies mentioned, the book is highly recommended to both 
vascular and general surgeons who are interested in improving 
their care of patients with vascular disease of the intestinal tract. 


JAMES S. T. YAO, M.D. 
Chicago, Illinois 


Gastrointestinal Angiography, 3rd Edition, Vol. 1, in Saunders 
Monographs in Clinical Radiology. Stewart R. Reuter, Helen C. 
Redman, and Kyung J. Cho. 480 pp. Philadelphia: W. B. Saun- 
ders Co. 1986. $47.95. 


AS POINTED OUT IN THE PREFACE, this third edition occurs at a 
time when many of the diagnostic uses of angiography have 


H. Kim Lyerly, M.D. 
Advisor for Residents in Surgery 
Durham, North Carolina 


assumed a secondary role. The newer imaging modalities (ul- 
trasound, computed tomography (CT), and magnetic resonance) 
provide much of the diagnostic information formerly derived 
from angiography with less risk and often a lower cost. Diagnostic 
angiography in the gastrointestinal tract is now requested only 
when necessary information about specific vessels or small lesions 
cannot be obtained by the new imaging modalities. This edition, 
written primarily for radiologists, has been expanded to include 
some of the newer imaging modalities and interventional tech- 
niques. 

The book is divided into nine chapters: (1) Equipment and 
Techniques; (2) Vascular Anatomy; (3) Vascular Diseases; (4) 
Tumors; (5) Trauma; (6) Gastrointestinal Bleeding; (7) Inflam- 
matory Diseases; (8) Cirrhosis and Portal Hypertension; and (9) 
Major Equipment Used in Angiography. The 457-page text is 
80 pages longer than the second edition. All of the chapters have 
been updated and the chapter on pharmacoangiography from 
the second edition has been deleted. This information 1s appro- 
priately incorporated into the other chapters. 

The first chapter on equipment is unlikely to be of interest to 
surgeons. Chapter Two illustrates many important anatomic 
concepts. Chapters on vascular diseases and tumors, trauma, 
gastrointestinal bleeding, and cirrhosis illustrate a broad spectrum 
of pathology. The authors have integrated a number of the new 
imaging modalities, including CT and ultrasound, into these 
chapters. The chapter on trauma emphasizes CT in this impor- 
tant group of patients. The chapter on gastrointestinal bleeding 
describes the recent development of nuclear medicine for de- 
tecting intestinal hemorrhage and provides an excellent overview 
of the diagnostic and therapeutic applications of angiography. 
Because of the new developments in CT, ultrasound, and nuclear 
medicine, the chapter on inflammatory diseases is of less im- 
portance and less interest than the other chapters. The authors 
have provided excellent material and illustrations emphasizing 
the importance of new imaging modalities in patients with intra- 
abdominal abscesses. The chapter on cirrhosis and portal hy- 
pertension has been expanded and provides a complete overview. 
The final chapter on equipment is of little interest to most sur- 
geons. 

My only minor criticism is that the book does not adequately 
cover digital subtraction angiography. There is only one page 
discussing this new technique and no illustrations are included. 

This is an excellent revision of the earlier book. It is recom- 
mended for surgeons interested in gastrointestinal disease. 


WILLIAM M. THOMPSON, M.D. 
Minneapolis, Minnesota 


Current Controversies in Thoracic Surgery. C. Frederick Kittle. 
304 pp. Philadelphia: W. B. Saunders Co. 1986. $49.95. 


IN THIS TEXT, Dr. Kittle, with the help of 63 contributing editors, 
presents varying viewpoints regarding 13 selected controversial 
topics in thoracic surgery, including management of Zenker’s 
diverticulum, recurrent pneumothorax, malignant mesotheli- 
oma, postoperative thoracotomy pain, and massive hemoptysis, 
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as well as indications and controversy in the use of diagnostic 
needle biopsy for intrathoracic lesions, thoracoscopy, use of ra- 
dionuclide scans and mediastinoscopy in lung cancer, and several 
other topics. Many of these topics are reviewed very thoroughly, 
and the format is factual, candid, and concise with substantial 
data to support the alternative views. The various viewpoints 
are presented without editorial bias and the reader must decide 
for himself which opinion is most rational and acceptable. The 
introductory comments to each section provide both historic 
perspective and additional information about each general topic. 

Although some of the sections are excellent in their coverage 
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(i.e., management of Zenker’s diverticulum), the separate chap- 
ters tend to be redundant in their coverage. Other sections (i.e., 
management of postoperative thoracotomy pain and manage- 
ment of massive hemoptysis) have a less complete discussion of 
the currently controversial treatment modalities. This volume 
will be a valuable reference for physicians and thoracic surgeons 
who daily encounter the important controversies discussed 
within its pages. 


CRAIG O. OLSEN, M.D. 
Boston, Massachusetts 


June 13, 1986 
Dear Editor: 


Dr. Laws and colleagues are to be commended for under- 
scoring an important and often-overlooked aspect of raising in- 
tragastric pH, i.e., colonization of the gastrointestinal tract.' 
There are several aspects of their conclusions that I would like 
to address. 

The assignment of risk based on gastric volume and pH should 
not be determined by numerical cut-offs. The threshold values 
for volume and pH are not known for humans, and the values 
used by Laws et al. are derived primarily from animal data.’ 
Since it is known that these values are not consistent among 
species (rat 1.7, rabbit 2.1-2.4) there are no valid reasons to 
apply them to humans, other than lack of good data. I know of 
only one clinical study where pH was measured and correlated 
with mortality“ to support 2.5 as a reasonable cut-off. As Wynne 
and Modell point out, aspiration of fluid with pH > 2.5 is prob- 
ably “safe” only if it is nonparticulate and isotonic as well.? This 
qualification has been well documented in the dog for gastric 
contents of varying composition’ and for antacid suspensions.° 

To place a cut-off value at 20 mL for intragastric volume 
seems to imply that the patient with 21 mL is at risk, whereas 
the patient with 19 mL is not. It would be more appropriate to 


apply a t-test for these interval scale data, rather than a non- ' 


parametric, nominal scale approach.’ The same argument applies 
for pH. As mentioned, it is also likely that the nature of the 
aspirate is an important factor. Is intratracheal instillation of 19 
mL of 0.1 N HCI safer than 50 mL of sterile saline? Which is 
worse, 19 mL of feculent vomitus or 25 mL of 0.1 N HCI? Thus, 
a cut-off limit approach is inadequate on several grounds. 

Dr. Laws and colleagues conclude that morbidly obese patients 
. . Should receive protection in the form of ranitidine, ci- 
metidine, or some other agent to decrease gastric acidity. . .” 
after presenting data to suggest that doing so may increase the 
risk of aspirating bacteria-laden gastric fluid. In light of the dev- 
astating effects of feculent aspiration (although controversial re- 
garding whether the pathology is due to bacteria per se),®° I 
would believe that an outcome study is in order to determine 
which poses greater risk, low pH or high bacterial titers, before 
making recommendations. 

The authors were puzzled at the apparent lack of effect of 
metoclopramide. Metoclopramide’s action is antagonized by 
narcotics;'° morphine was a routine premedication for their study 
patients. The use of promethazine as a premedication is also 
questionable on clinical grounds, since this drug decreases barrier 
pressure. !! 

Dr. Laws and co-workers have given me pause to reconsider 
whether to continue to use H, blockers for patients at high risk 
for aspiration. I would encourage them to follow their initial 
endeavor with an outcome study to determine the relative merits 
(or lack thereof) of preoperative H, blockers. Such studies are 
sorely lacking, and clinicians are often left with having to hy- 
pothesize rather than know what the risk/benefit ratios of an- 
tiaspiration regimens are. 


oe 
. 


MICHAEL S. GORBACK, M.D. 
Durham, North Carolina 
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August 20, 1986 
Dear Editor: 


We are pleased with Dr. Gorback’s critical analysis of our 
manuscript and believe that he has made cogent comments. 
Obviously, the rigid numbers used in our data were selected for 
simplification of analysis and clarity of reporting. Lethal intra- 
bronchial volumes of low pH are based on animal information 
since accurate human data are not available nor do we expect 
they ever will be. There is no magical cut-off number. We would 
hope that most readers will realize this. Short-term H, blocker 
therapy (less than 12 hours) will result in growth of ingested oral 
flora not with colonic flora nor in feculent vomiting. On the 
other hand, extended H, blocker use will result in overgrowth 
of enteric organisms.! Morbidly obese individuals undergoing 
gastric reduction procedures should have normal stomachs and 
normal gastric emptying. The combination of pH and volume 
should be the major determinant of fatal aspiration. On the other 
hand, surgeons need to recognize that patients receiving H3 
blockers will uniformly have contaminated stomachs. Conse- 
quently, we believe transoperative antibiotic therapy should be 
considered in these individuals. 

Dr. Gorback’s criticism of premedication with morphine and 
promethazine is well taken. Another study without these agents 


‘may demonstrate a more favorable effect for metoclopramide. 


Using our protocol, metoclopramide appeared to be ineffective. 
We do not conclude nor agree that H, blockers have a possibly 
deleterious effect (aspiration of virulent, fecal organisms), which 
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outweighs the benefit of the decrease in volume and increase in 
pH. The potential for clinical intra-abdominal or subclinical 
intrastaple line infection? is less clear. 

Dr. Gorback and Dr. Thompson, who commented on our 
manuscript, are very correct when they point out that anesthe- 
siologists and surgeons must work together and make joint de- 
cisions when the impact of a pharmacologic or other intervention 
will be multifactorial. We would like to express our appreciation 
to Dr. Gorback for his comments and to the Annals of Surgery 
for allowing us to make this reply. . 


HENRY L. Laws, M.D. 
JOHN W. BRYANT, M.D. 
A. SCOTT WHEELER, M.D. 
Birmingham, Alabama 
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August 26, 1986 
Dear Editor: 


The August issue of the Annals of Surgery contains an article 
entitled “Treatment of Primary Breast Carcinoma Without 
Mastectomy: The Los Angeles Community Experience and Re- 
view of the Literature.” 

The title of the article is misleading insofar as the article does 
not describe The Los Angeles community experience but A Los 
Angeles community experience. I have no quarrel with the way 
the article is written, the description of the results, or the authors’ 
right to draw their own conclusions from their results. I submit, 
however, that the article describes a very small clinical sample 
for this disease, followed for a short time, in a small component 
of the large Los Angeles community. One hundred fifty patients, 
comprising a 5-year experience of 17 surgeons, eight oncologists, 
seven radiation therapists, and seven pathologists is hardly a 
representative sampling of a community of over 5 million people. 
This qualification is not implicit in the title. 


LEON MORGENSTERN, M.D., F.A.C.S. 
Los Angeles, California 
November 30, 1986 
Dear Editor: 


Dr. Morgenstern’s criticism of our unintentioned arrogance 


in the choice of a title for our paper! is a valid one. We have - 


been following the 150 patients treated between 1977 and 1983 
closely to identify short-term and long-term benefits and dis- 
advantages of the lumpectomy-radiotherapy treatment of pri- 
mary breast cancer. Toward that end we have published an up- 
dated abstract each year from 1984 to the present. All three 
previously published abstracts,” as well as the as yet unpublished 
one submitted to the American Society of Clinical Oncology for 
the 1987 meeting,° are subtitled A Los Angeles Community Ex- 
perience. The choice of the definite article, the, for the paper 
was intended to emphasize that this study was performed in the 
community rather than at a University-based Medical Center, 
and that the community setting included many Los Angeles 
Hospitals, among them the Hospital at which Dr. Morgenstern 
serves as the Director of Surgery. We will continue to use the 
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indefinite article in future publications, and apologize for the 
misunderstanding. 


AVRUM BLUMING, M.D., F.A.C.P. 
Encino, California 
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August 25, 1986 
Dear Editor: 


Referring to the paper of Drs. Armstrong and Taylor “Pan- 
creatic-duct reflux and acute gallstone pancreatitis” (Ann Surg 
1986; 204:59-64), I would like to point out the following. It is 
extremely hazardous to study the biliary pancreatic-duct reflux 
or Wirsung reflex (WR) by conventional cholangiography, be- 
cause of indistinct images or superimposed pictures at the ter- 
minal confluence of bile and pancreatic ducts. The exact opening 
of the duct of Wirsung in the common bile duct (common pap- 
illary channel) or in the duodenum (separate outlets: without 
common channel) and the length or appearance (ampullary or 
uterus-like) of the common channel, if any, are perhaps more 
accurately observed on contact cholangiograms (Fig. 1). 

Twenty-five years ago I developed intraoperative “contact se- 
lective” or “selective low” cholangiography,’ combined with si- 
multaneous manometry with the apparatus of Caroli. Alter- 
nately, five or six sterile contact films, dental x-ray films (5.6 
X 7.5 cm), are placed in the retropancreatic space after free dis- 
section of the duodenopancreatic block (Kocher’s maneuver), 
and three conventional films, located in the operating table, are 
taken under known perfusion pressure: the first three films on 
the normal duodenal passage pressure (<15 cm water), the fol- 
lowing films on higher but physiologic pressures. In this way the — 
millimetric details of the biliopancreatic confluence are exactly 
depicted without overflow of dye, and without the necessity of 
rotating the table 15 degrees to the right to obviate the image of 
an intervening spinal column or duodenal mucosal folds. This 
procedure was recently adopted by Cuschieri.’ 

In contrast to the authors’ maximum three films, I consider 
it essential to take eight or nine for a detailed study of, for in- 
stance, a short or inconstant WR; hence the different percentage 
of WR among nonselected patients between the authors’ (19%) 
and personal (49%) patients.! 

In more than 3000 personal intraoperative examinations, re- 
flux and complete WR were mostly normal phenomena, ex- 
plainable by the pressure graduation and the principle of the 
carrying-off of the liquids. Except for the aplasia of the duct of 
Wirsung, no anatomic variety would make it impossible to have 
a WR. 

Perfusion of the dye in the common bile duct, injected by 
hand without manometric recording, is unreliable. Among other 
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FIG. 1. Sketch of the sphincteric area based on the study with serial 
contact cholangiograms.' The proximal elastical conic infundibulum (7), 
surrounded with the middle sphincter, traverses obliquely the duodenal 
muscularis (3) and is separated from the common bile duct (6) by the 
short, thick, but easily retractible upper sphincter (the radiological notch 
a-b), lying in the pancreas (4). The distal Y-shaped papilla (c-e), lying 
in the duodenal submucosa, constitutes a poorly elastical, very resistant 
muscular ball: the lower sphincters of the biliary (c-d) and pancreatic 
ducts and the sphincter of the common channel (d-e), if it exists. The 
papillary lumen is lined with villi. The proximal infundibulum (7, 8) is 
usually well developed, and the papilla is rather hypoplasic with a short 
common channel, sometimes without common channel. 


things, WR depends firstly on the residual biliary pressure and 
the perfusion pressure, in fine, the biliary flow rate: WR is sig- 
nificantly less frequent in patients with biliary hypertension (123 
patients: 30% WR) compared with patients with normal ra- 
diomanometric data (100 patients: 59% WR; p < 0.005). The 
frequency of WR and the diameter of the duct of Wirsung depend 
on the age distribution of the patients (Table 1). 

WR depends on the anatomic type, in fact, on the respective 
development of the proximal and distal parts of the biliary 
sphincteric channel: the proximal elastical infundibulum and 
the poorly elastical distal papilla (Fig. 1). Most people have a 
dominant biliary infundibulum and a small papilla with a short 
common channel or are without a common channel. However, 
a quarter of the patients have a dominant papilla, sometimes 
with a right angle between pancreatic and bile ducts, as stated 
by the authors. The comparatively lower compliance of the bil- 
iary infundibulum makes it possible that WR appears signifi- 
cantly more frequently and at lower perfusion pressure (from 
the minimal passage pressure) (p < 0.005), with a significantly 
greater incidence of complete pancreatic reflux with filling of 
the whole ductal length and of the secondary ducts (p < 0.001) 
and a significant larger diameter of the pancreatic duct (p 
< 0.001) (Fig. 2) than in the former group.’ 

In the study of biliary pancreatitis, concerning the frequency 
of WR and the mean diameter of the duct of Wirsung, it seems 
more appropriate to compare patients with biliary pancreatitis 
and patients with normal radiomanometric data of the common 
bile duct, contrary to the authors’ method. Although WR was 
frequently ascertained during operation among my series of 27 
patients with biliary pancreatitis (18/27, 67%), this frequency 
was not significantly different from a series of 100 patients with 
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TABLE 1. Frequency of Intraoperative Biliary Pancreatic Reflux and 
Diameter of the Pancreatic Duct (the Largest Diameter on Contact 
Films) in 100 Patients with Normal Radiomanometric 
Data of the Common Bile Duct* 





Age WR Mean Diameter (mm) 
Group Frequencyt + SD (Range) 
<40 years 22/50 (44%) 2.2 + 1.0 (1.0-5.0) 
>60 years 37/50 (74%) 3.3 + 1.3 (1.0-7.0) 





* Fifty patients were younger than 40 years, 50 patients were older 
than 60 years. 

+ Between the younger and the older group, there is a significant dif- 
ference of frequency of biliary pancreatic reflux in the duct of Wirsung 
(WR) (p < 0.005, Chi-square analysis) and of the mean diameter of the 
duct of Wirsung (p < 0.001, Student’s t-test). 


normal radiomanometric data (59%, 44% in younger patients 
and 74% in older patients, Table 1). As claimed by the authors, 
in my series with biliary pancreatitis! the mean diameter of the 
duct of Wirsung was significantly larger (3.9 + 1.9 mm [1.5- 
8.0], p < 0.01), except in a subgroup of 14 patients (from the 
total of 37 patients with WR). These patients of the older group 
and with normal radiomanometric results had complete WR 
(4.4 + 1.1 mm [3.5-7.0]). However, complete WR was ascer- 
tained among 20 of the 27 patients with dominant papilla and 
normal radiomanometric data (Fig. 2). 

Among my patients with biliary pancreatitis’ there are three 
subgroups, including WR of different signification, which are 
disclosed by contact cholangiograms with manometry. One 
group comprised patients (N = 13) with biliary hypertension, 
after spontaneous elimination of the obstacle. The WR (9 of 13 
patients), with a mean diameter of the pancreatic duct of 3.8 
+ 1.4 mm (2.0-6.0), was short (twice), moderate (seven times) 
but never complete, suggesting residual hypertension in the duct 
of Wirsung. The second group comprised patients with biliary 
hypertension and acute papillary obstruction (N = 7), operated 
on in the acute stage. WR (four of 7 patients) was always com- 





FIG. 2. In the minority of patients with dominant papilla, the papillary 
villi, especially in the well-developed common channel (AMP: example 
of a true ampulla Vateri, between the two arrowheads), show the typical 
upside down pine tree relief. The lower compliance of the hypoplasic 
biliary infundibulum allows biliary pancreatic reflux already from the 
minimal duodenal passage pressure and mostly complete reflux. SS: ra- 
diological notch of the upper sphincter or superior sphincter of biliary 
and pancreatic ducts; inf: infundibulum of the pancreatic duct, between 
the small arrows; SI: inferior sphincter or lower sphincter. 
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plete with a mean diameter of 6.5 + 1.1 mm (5.0-8.0), without 
evident outlet and release via the papilla minor. The third group 
comprised patients with biliary hypertension, operated on after 
the acute stage (N = 7), but with a persistent obstacle (minute 
stones, sludge, benign papillary stenosis) in the common bile 
duct. WR (4 of 7 patients) was nearly always complete (4 of 5 
patients) with a mean diameter of the pancreatic duct of 4.2 
+ 1.7 mm (2.0-7.0). 

Our study of patients with terminal papillary obstruction 
(minute stone or muddy bile) and a dominant papillary channel 
shows that biliary pancreatitis does not occur when a wide com- 
municating channel was outlined on the cholangiograms between 
the duct of Wirsung and the duct of Santorini, when the latter 
discharges itself into the duodenum via an open papilla minor.! 
These observations agree with the experimental study of Schiller 
et al.”. 

In accordance with the authors, in my series! of 18 patients 
with WR and biliary pancreatitis, 14 patients showed a dominant 
papilla and a long common channel, a frequency higher (p 
< 0.05) than that among my series of 59 patients with WR with 
normal radiomanometric data. 

The study of WR is not only of interest in biliary pancreatitis. 
Especially, the observations in humans with WR and complete 
WR at physiologic perfusion pressures are to be correlated with 
the hypothesis that chemical carcinogens, secreted by the liver, 
may gain entrance into the pancreatic duct via reflux. In all 
primates there is a close similarity of the biliary pancreatic sys- 
tem. Both radiographic and radioactive polyethylene glycol reflux 
data (after instillation in the gallbladder} in Rhesus monkeys 
reveal that biliary pancreatic reflux occurs frequently (62%) under 
relatively physiologic conditions, while maintaining pressure at 
the distal end of the pancreas well above common duct pressure.’ 
Bile-born carcinogens might also gain ready access more or less 
deeply to the pancreatic duct, in inverse proportion to the com- 
piange of the biliary infundibulum (Fig. 2). 


JEAN-PIERRE YVERGNEAUX, M. D. PH.D. 
Ghent, Belgium 
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November 21, 1986 


Dear Editor: 


. We were interested to read the letter from Dr. Yvergneaux 
commenting on our paper “‘Pancreatic-Duct Reflux and Acute 
Gallstone Pancreatitis” (Ann Surg 1986; 204:59-64),. 
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We take Dr. Yvergneaux’s point that the use of conventional 
cholangiography is not entirely a satisfactory method of studying 
biliary-pancreatic duct reflux. The reasons for this are that the 
pressure at which the contrast medium is infused into the bile 
duct may not be physiological and the volumes also are out with 
the physiological range. Having said that the method does give 


-= an indication of the patient who is more vulnerable to pancreatic 


duct reflux and, although such reflux can be normal, it is much 
more likely to occur in patients who have had a previous attack 
of gallstone pancreatitis. 

The small films used by Dr. Yvergneaux produce impressive 
pictures of the lower end of the common bile duct and proximal 
pancreatic duct. However, the technique has the disadvantage 
of necessitating mobilization of the duodenal loop and head of 
the pancreas and, in addition, these small films cannot be used 
alone as they do not outline the full biliary tree. We would find 
it difficult to justify taking eight or nine x-rays of a patient at 
routine cholecystectomy in view of the radiation dose. We would 
agree that pancreatic duct reflux occurs in normal individuals, 
and indeed we have pointed this out in our study. However, in 
our own study and that of others, it was much less common in 
the patient without a history of gallstone pancreatitis than in 
those with biliary pancreatitis. Our findings would concur with 
Dr. Yvergneaux’s theory that these patients may have a dominant 
papilla rather than a dominant infundibulum, and this may be 
an important factor, although clearly the most important factor 
is that a small stone migrates through the biliary tree and becomes 
temporarily arrested in the common channel before the initiation 
of pancreatitis. Our findings of both a wider pancreatic duct and 
a greater angle of subtension are confirmed in the report of Dr. 
Yvergneaux. 

The absence of the routine use of biliary manometry from 
our own study precluded us from subdividing our patients with 
gallstone pancreatitis into the subgroups outlined in this letter, 
but clearly the timing of surgery will make the proportion of 
patients with stones in the common bile duct variable and, 
therefore, this subgroup is artificial. Also, the number of patients 
in the third subgroup outlined by Dr. Yvergneaux with residual 
stones after exploration depends on the skill of the surgeon in 
exploring the duct, and this group again would therefore be 
somewhat artificial. We therefore see no meaningful advantage 
in the creation of such subgroups within the group of patients 
who have had gallstone pancreatitis, and indeed the numbers 
of these patients in Dr. Yvergneauxs’ studies are so small, despite 
the very large series from which they are extracted, as to make 
such differentiation hardly meaningful from both a statistical 
and practical point of view. 

. Dr. Yvergneaux’s final point that pancreatic duct reflux would 
potentially allow carcinogens secreted in the bile to gain access 
to the pancreatic duct cannot be denied. It would, however, be 
extremely difficult to show that pancreatic neoplasms were more 
likely to occur in those patients with pancreatic duct reflux, as 
cholangiography performed after the establishment of such a 
tumour would not give a meaningful indication of those who 
in the normal course of events have been more prone to pan- 
creatic duct reflux over the years. 


T. VINCENT TAYLOR, M.D., CH.M., F.R.C.S., F.R.C.S.ED. 
CHRISTOPHER P. ARMSTRONG, M. D., F.R.C. S, 
Manchester, United Kingdom 
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contaminated or potentially contaminated (eg, cesarean section, abdominal or vaginal hysterectomy, itching (1 in 700). 

transurethral surgery, biliary tract surgery, and gastrointestinal surgery). `: ` : . s Aa n . 

The prophylactic dose of CEFOTAN should be administered 30 to 60 minutes prior to surgery. in Local effects were reported in less than one ki of patients and included phlebitis at the site of 
patients undergoing cesarean section, CEFOTAN should be administered intravenously after the . _—injection (1 in 300), and discomfort (1 in 500). 
clamping of the umbilical cord. an a DOSAGE AND ADMINISTRATION ss 
_ df there are signs and symptoms of infection, specimens for culture should be obtained for TREATMENT: The usual adult dosage is 1 or 2 grams of CEFOTAN administered intravenously or 
identification of the causative organism so that appropriate therapeutic measures may be initiated. intramuscularly every 12 hours for 5 to 10 days. Proper dosage and route of administration shou!d be 
CONTRAINDICATIONS determined by the condition of the patient, severity of the infection, and susceptibility of the causative 
CEFOTAN is contraindicated :n patients with known allergy to the cephalosporin group of antibiotics. organism. Ne l 
WARNINGS = l . ao l 
Before therapy with CEFOTAN is instituted, careful inquiry shouid be made to determine whether the PERENA A ELINE EUR DDGAGE GE CEFUIAN . f 
patient has had previous hypersensitivity reactions to cefotetan disodium, cephalosporins, Type of infection Daily Dose - ; Frequency and Route 
pomeria, or other drugs. This product should be given cautiously to penicillin-sensitive patients. 

‘Antiblotics should be administered with caution to any patient who has demonstrated some form of Urinary Tract 1-4 grams 500 mg every 12 hours IV or.1M 
allergy, particularly to drugs. If an allergic reaction to CEFOTAN cccurs, discontinue the drug. . , 10r 2 g every 24 hours IV or IM 
. Serious acute hypersensitivity reactions may require epinephrine and other emergency measures. ; 1 or 2 g every 12 hours IV or IM 

Pseudomembranous colitis has been reported with the use of cephalosporins (and other broad- m ; 9 l 

s soiram antibiotlos}; therefore, It is important to consider Its diagnosis In patlents who develop . Other Sites - 2-4 grams 1 or 2 g every 12 hours IV or IM 
arrhea in association with antibiotic use. , l 

Treatment with broad-spestrum antibiotics may alter normal flora of the colon and may permit one ae pa batt A ll 
overgrowth of clostridia. Studies indicate a toxin produced by Clostridium difficile is one armen Life-Threatening 6* grams . 3 g every 12 hours [IV 
cause of antibiotic-associated colitis. Cholestyramine and colestipol resins have been shown to bind ree 
the toxin in vitro. . aie Maximum daily dosage should not exceed 6 grams, ae 

Mild cases of colitis may respond to drug discontinuance alone. Moderate to severe cases should PROPHYLAXIS: To prevent postoperative infection in clean contaminated or potentially contamirated. 
be managed with fluid, electrolyte, and protein supplementation as indicated. When the colitis is not surgery in adults, the recommended dosage is 1 or 2 g of CEFOTAN administered once, intravenously, 
relieved by drug discontinuénce, or when it is severe, oral vancomycin is the treatment of choice for 30 to 60 minutes prior to surgery. In patients undergoing cesarean section, the dose should be 

ao e aes petaag pseudomembranous colitis produced by C difficile. Other causes should also be administered as soon as the um bilical cord is clamped. i ; 
considered. ' - : 
; : PAIRED RENAL FUNCTION: When renal function is impaired, a reduced dosage schedule must be 
PRECAUTIONS bid ges 3 


. employed. The following dosage guidelines may be used. 
GENERAL: As with other broad-spectrum antibiotics, prolonged use of CEFOTAN may result in over- ied a 


growth of nonsusceptible organisms. Careful observation of the patient is essential. if superinfection 


does occur during therapy, appropriate measures should be taken. : i DOSAGE GUIDELINES FOR PATIENTS 
In common with many other broad-spectrum antibiotics, CEFOTAN may be associated with a fall in WITH IMPAIRED RENAL FUNCTION 
prothrombin activity. Those at risk include patients with renal or hepatic impairment, or poor nutri- Creatinine Clearance 
tional state. Prothrombin times should be monitored in patients at risk and exogenous Vitamin K mL/min Dose Frequency 
administered as indicated. Soe — ee ee oe 
CEFOTAN should be used with caution in individuals with a history of gastrointestinal disease, >30 Usual Recommended Dose” Every 12 hours 
particuiany contis: Br 10-30 Usual Recommended Dose” ` Every 24 hours 
INFORMATION FOR PATIENTS: As with some other cephalosporins, a disulfiram-like reaction rae e a e a ingen ee ee 
characterized by flushing, sweating, headache, and tachycardia ray occur when alcohol (beer, wine, <10 Usual Recommended Dose Every 48 hours 
arb r Paha Vaara e DP iaie : eee be cautioned about the "Dose determined by the type and severity of infection, and susceptibility of the causative organism. 
a Baer be : Ee Cefotetan is dialyzable and it is recommended that for patients undergoing ifitermittent hemodialy- 
DRUG INTERACTIONS: If CEFOTAN and an aminoglycoside are usad concomitantly, renal function sis, one-quarter 0 the Usual recommended dose be given every 24 hours on days between dialysis 


should be carefully monitored, especially if higher dosages of the aminoglycoside are to be adminis- x ialysi 
tered or if therapy is prolonged, because of the potential nephrotcaicity and ototoxicity of aminoglyco- ang one Ten ine usta) Jerommencer dose unr ie Cay a dialys 
side antibiotics. Although, z0 date, nephrotoxicity has not been noted when CEFOTAN was given alone, HOW SUPPLIED 


itis possible that nephroto»icity may be potentiated if CEFOTAN is used concomitantly with an CEFOTAN is a dry, white to pale yellow powder supplied in vials containing cefotetan disodium 
aminoglycoside. ; belt i : g lt g È y amy SSL Te rg and doll gy Paa o ; g 

: ey ; S ose is available in 10 mi an mL vials, and the ose is available in 20 mL an mL vials. 
tat pipa EONS: A false positive reaction for glucose in urine may occur The vials should not be stored at temperatures above HeC and should be protected from light. 

As with other cephalosporins, high concentrations of cefotetan may interfere with measu rement of ) S in oS m ie (he N38. 0377-20 l -a 

serum and urine creatinine levels of Jaffe reaction and produce false increases in the levels of { gin 100 mL vial (NDC 0038-0376-11 : i C 
creatinine reported. | 2 g in 100 mL vial (NDC 0038-0377-21 : pS s R 
CARCINOGENESIS, MUTAGENESIS, IMPAIRMENT OF FERTILITY: Although long-term studies in Manufactured for è ; i i 
animals have not been performed to evaluate carcinogenic potential, no mutagenic potential of l - g o 
cefotetan was found in standard laboratory tests. STUART PHARMACEUTICALS 


Cefotetan has adverse effects on the testes of prepubertal rats. Subcutaneous administration of Division of ICI Americas in : a cas 
- 500 mg/kg/day (approx 8-76 times the usual adult human dose} on days 6-35 of life (thought to be Wilmington, Delaware 19897 l l . Rev E 3/86 ‘ a - 763967-02 
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name to remember. 


ranitiaine HCVGIAXO 


300 mg tablets 
150 mg tablets 
ml 10 ml vials (50 mg/2 ml 





+ 
a 


A Monthly Review of Surgical Science and Practice 


Also the official publication of 





The American Surgical Association 
The Southern Surgical Association ` 
Philadelphia Academy of Surgery 
New York Surgical Society 


nals of 
surgery 





EDITORIAL AND ADVISORY BOARD 





Chairman 
DAVID C. SABISTON, JR., M.D. 
Durham, N.C. 


J. WESLEY ALEXANDER, M.D. 
Cincinnati, O. 


W. GERALD AUSTEN, M.D. 
Boston, Mass. 


HENRY T. BAHNSON, M.D. 
Pittsburgh, Pa. 


MURRAY F. BRENNAN, M.D. 
New York, N.Y. 


STANLEY J. DUDRICK, M.D. 
Houston, Tex. 


PAUL A. EBERT, M.D. 
Chicago, il. 


ERIC W. FONKALSRUD, M.D. 
Los Angeles, Calif. 


E. CARMACK HOLMES, M.D. 
Los Angeles, Calif. 


OLGA M. JONASSON, M.D. 
Chicago, fil. 


R. SCOTT JONES, M.D. 
Charlottesville, Va. 


WILLIAM P. LONGMIRE, JR., 
M.D. 
Los Angeles, Calif. 


LLOYD D. MACLEAN, M.D. 
Montreal, Canada 


LEONARD D. MILLER, M.D. 
Philadelphia, Pa. 


FRANCIS D. MOORE, M.D. 
Boston, Mass. 


WILLIAM H. MULLER, JR., M.D. 


Chariottesville, Va. 


JOHN S. NAJARIAN, M.D. 
Minneapolis, Minn. 


PAUL S. RUSSELL, M.D. 
Boston, Mass. 


JOHN A. SCHILLING, M.D. 
Seattle, Wash. 


HILLIARD F. SEIGLER, M.D. 
Durham, N.C. 


GEORGE F. SHELDON, M.D. 
Chapel Hill, N.C. 


G. THOMAS SHIRES, M.D. 
New York, N.Y. 


DAVID B. SKINNER, M.D. 
Chicago, Il. 


FRANK C. SPENCER, M.D. 
New York, N.Y. 


SAMUEL A. WELLS, JR., M.D. 
St. Louis, Mo. 


DOUGLAS W. WILMORE, M.D. 
Boston, Mass. 


Emeritus Members 
Warren H. Cole, M.D. 
Asheville, N.C. 


Michael E. DeBakey, M.D. 
Houston, Tex. 


Fraser N. Gurd, M.D. 
Ottawa, Canada 


Jonathan E. Rhoads, M.D. 
Philadelphia, Pa. 


Harris B. Shumacker, Jr., M.D. 
Bethesda, Md. 


John D. Stewart, M.D. 
Boca Raton, Fla. 


J. B. LIPPINCOTT COMPANY, Publishers +» Philadelphia 


ANNALS OF SURGERY (ISSN 0003-4932) is published monthly by 
the J. B. Lippincott Company, at 2350 Virginia Avenue, Hagerstown, 
MD 21740, Business offices are located at East Washington Square, Phil- 
adelphia, PA 19105. Printed in the U.S.A. © Copyright 1987 by J. B. 
Lippincott Company. Second class postage paid at Hagerstown, MD, 
and at additional mailing offices. 

Subscription information, orders, or changes of address: (exceptions listed 
below) 2350 Virginia Avenue, Hagerstown, MD 21740, or call 1-800- 
638-3030; in Maryland, call collect 301-824-7300. In Japan, contact 
Woodbell Scope Incorporated, Mansui Bldg., 9-18, Kanda Surugadai 2- 
chome, Chiyoda-ku, Tokyo 101, Japan. In India, Nepal, Bangladesh, 


and Sri Lanka, contact Universal Subscription Agency Pvt. Ltd., 
101-102 Community Centre (F.F.) Saket, New Delhi-110017, India. 
Annual subscription rates: U.S. $48.00 individual, $67.00 institution, 
Resident/Student $32.00; all other countries except Japan, $63.00 in- 
dividual, $82.00 institution. Resident/Student (CAN only) $48.00. Single 
copies $7.00. Rates for airmail delivery available upon request. Copies 
will be replaced without charge if the publisher receives a request within 
60 days of the mailing date in the U.S. or within 5 months in all other 
countries. : 

Postmaster: Send address changes to Annals of Surgery, 2350 Virginia 
Avenue, Hagerstown, MD 21740. 


3A 


Weve Corrected 
Everybodys Flaws. 
Even OurOwn. 


And now Weck is ready with 
the Hemoclip X20.The first ring- 
handled automatic ligating clip 
applier that’s as close to perfect 
as you can get. 

But during development, we 
corrected a lot of flaws we found 
incompetitive 
disposables,and 
even in our own first-stage X20 
prototype. 

Here's the result: the X20’s long 
straight shaft, curved tip and jaws 











provide smooth, accurate place- 
ment. Jaws are always visible, and 
they dont retract or jump forward 
during closure. 
There’s no cocking a feeder, 
because the new X20 with clip 
counter is fully automatic. This 
truly one-handed disposable vir- 
tually eliminates i clips. 
Contact your Wec Ss 
representative, and free 
up some hands 
in the OR. 
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The Hemoclip X20. o a 

The Perfect Way To Apply © 

A Hemoclip cli p. 
(uu) 


R 
980, Edward Weck & Company, Inc., PO. Box 12600, Research Triangle Park, NC 2 





For Post-Operative Decompression 
and Feeding 


| 7 F 
Vag 


Introducing the Mentor 
ushroom Gastrostomy 
atheter, a unique 

ombination of mushroom tip 

and inflatable fixation balloon 
jesigned to reduce leaking of 
yastric fluids. 


e Soft, nonreactive 
silicone for long term 
access 


e Kink-resistant tubing 
minimizes lumen 
occlusion 


occlusion resistant 


mushroom tip ~ * 


>e (800) 235-5731. 

Catalog 

Number Size Length (cm) 
GR73039-01 8 Fr. 12.4 
GR73039-02 10 Fr. 12.4 
GR73039-03 12-Fr. 12.4 
GR73039-04 15 Fr. 14.5 
GR73039-05 ge Fr. 14.5 


a a MENTOR 600 Pine Avenue « Goleta, California 93117 « Toll free (800) 235-5731 
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NEW! NEW! NEW! 


A remarkable new reference for the 20th Century surgeon... 


HERNIA REPAIR WITHOUT DISABILITY (2ND ED.) 


by Irving L. Lichtenstein, M.D., FACS, FICS, FAAS 
Diplomate American Board of Surgery 
Formerly Assistant Clinical Professor of Surgery 
UCLA Medical School, Los Angeles, California 





Attending Surgeon 
Cedars Sinai Medical Center, Los Angeles, California 


A COMPLETELY NEW BOOK! 


This remarkable atlas delineates new tension- 
free approaches to all hernia repairs and is 
complete with over 125 full page illustrations 
which clearly detail each step of the described 
procedures. The author's series consists of 6,321 
consecutive herniorrhaphies, 91% of which 
were followed-up from 2-14 years with a 0.7% 
recurrence rate. Astriking combination of pre- 
cise text and accurate drawings describe oper- 
ative techniques which surgically reconstruct 
stronger-than-normal inguinal and abdominal 
wall anatomy. These methods minimize post- 
operative morbidity and can mainly be per- 
formed on an ambulatory basis. 





Fig. 98 
Price: U.S. $85.00 Plug Repair of Recurrent Direct 
Pages: 252 Inguinal Hernias 


Illustrations: Over 125 full page 
Publication Date: 1986 
ISBN: 0-912791-30-6 


ALL BOOKS SENT ON 75-DAY APPROVAL BASIS* 
FOR IMMEDIATE SERVICE, PLEASE CALL COLLECT 1-314-432-1933* 


ORDER YOUR COPY TODAY! 


Ishiyaku EuroAmerica, Inc., Publishers 
11559 Rock Island Court 
Maryland Heights (St. Louis), Missouri 63043 *(In U.S. and Canada) 
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Ni a SS E / easy applico ion. With the 
| ile ull o o / new THROMB ST; 
you can achieve hemostasis | 
ir Be conde over large body surface 
ar “areas. Each depression of the 
; pump offers an even distribution 

i of OSa 1 ‘uniform hemostasis of the total area. 
E The THROMBOSTAT, | vai. labl e in a convenient sterile kit that features 
a 20,000-unit vial of THRON IBOSTAT (a practical size for procedures involving 
capillary bleeding), an appropriate measure of diluent, and a pump sprayer 


cap. The kit offers sterile packaging—permitting the entire contents to be 
brought directly into the sterile field. With the new THROMBOSTAT kit, 


it has never been simpler 
STERIT E to control capillary bleeding. 
Please see next page tor brief summary 
of prescribing information. . 
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| For more information about the 
| convenient THROMBOSTAT™ KIT, 
| simply fill out the coupon and mail to: 3 
| Parke-Davis, Division of Warner-Lambert Company, 
| 20] Tabor Road, Morris Plains, New Jersey 07950. Attn: Nancy Caprio, 
| 
De eee 
| PHYSICIAN'S NAME (please print) ANS-6/87 

i PARKE-DAVIS | 

ivision of Warner-Lambert Company : 
Morris Plains, New Jersey 07950 f+. ADDRESS 

| 
| CITY STATE ZIP 
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THROMBOSTAT ™ (THROMBIN, USP)( Bovine Origin) 


Before prescribing, please see full prescribing information. A Brief 
Summary follows: 
Thrombostat must not be injected! Apply on the surface of bleeding 
tissue as a solution or powder. 
INDICATIONS AND USAGE: Thrombostat (Thrombin, USP) is indi- 
cated as an aid in hemost wherever oozing blood from capillaries 
and small venules is accessible. 
In various types of surgery solutions of Thrombostat may be used 
in conjunction with Absorbable Gelatin Sponge, USP tor hemostasis 
CONTRAINDICATIONS: Thrombostat is contraindicated in persons 
known to be sensitive tc any of its components and/or to material of 
bovine origin. 
WARNING: Because of its action in the clotting mechanism, Throm- 
bostat must not be injected or otherwise allowed to enter large blood 
vessels. Extensive intravascular clotting and even death may result. 
Thrombostat is an antigenic substance and has caused sensitivity 
and allergic reactions when injected into animals. 
PRECAUTIONS: General: Consult the absorbable gelatin sponge 
product labeling for complete information for use prior to utilizing the 
thrombin-saturated-sponge procedure. 
Pregnancy—Teratogenic effects: Pregnancy Category C. Animal 
reproduction studies have not been conducted with Thrombin, Topi- 
cal (Bovine). It is also not known whether Thrombin, Topical (Bovine) 
can cause fetal harm when administered toa pregnant woman or 
can affect reproduction capacity. Thrombin, Topical (Bovine) should 
be given toa pregnant woman only if clearly indicated 
Pediatric Use: Safety and effectiveness in children have not been 
established. 
ADVERSE REACTIONS: An allergic type reaction following the use of 
Thrombostat for treatment of epistaxis has been reported. Febrile 
reactions have also been observed following the use of Thrombostat 
in certain surgical procedures but no cause-effect relationship has 
been established. 
DOSAGE AND ADMINISTRATION: General: Solutions of Thrombostat 
may be prepared in sterile distilled water or isotonic saline. The 
intended use determines the strength of the solution to prepare. For 
general use in plastic surgery, dental extractions, skin grafting, 
neurosurgery, etc, solutions containing approxir.utely 100 units per 
ml are frequently used. For this, 10 ml of diluent added to the 1000 unit 
package is suitable. Where bleeding 1s profuse, as from cut surfaces 
of liver and spleen, concentrations as high as 1000 to 2000 units per m! 
may be required. For this the 5000 unit vial dissolved i 









inSmlor2.5 ml 
respectively, of the diluent supplied in the package is convenient. 
Intermediate strengths to suit the needs of the case may be prepared 
by selecting the proper strength package and dissolving the contents 
in an appropriate volume of diluent. In many situations, it may be 
advantageous to use Thrombostat (Thrombin, USP) in dry form on 
oozing suriaces. 
Caution: Solutions should be used the day they are prepared. The 
solution may be used for up to 6 hours when stored at room tempera- 
ture; up to 24 hours when stored under refrigeration, and, if neces- 
sary, up to 48 hours when stored frozen. 

The following techniques are suggested for the topical application 
of Thrombostat. 
l. The recipient surface should be sponged (not wiped) free of blood 
before Thrombostat is applied. 
2. Aspray may be used or the surface may be flooded using a sterile 
syringe and small gauge needle. The most effective hemostasis 
results when the Thrombostat mixes freely with the blood as soon as 
it reaches the surface. 





3. In instances where Thrombostat in dry form is needed, the via! is 
opened by removing the metal ring by flipping up the plastic cap 
an 


and tearing counterclockwise. The rubber-diaphragm cap may be 
easily removed and the dried Thrombostat is then broken up into 
a powder by means of a sterile glass rod or other suitable sterile 
instrument. 
4. Sponging of treated surfaces should be avoided in order that the 
clot remain securely in place 

Thrombostat may be used in conjunction with Absorbable Gelatin 
Sponge, USP as follows: 
l. Prepare Thrombostat solution of the desired strength. 
2. Immerse sponge strips of the desired size in the Thrombostat solu- 
tion. Knead the sponge strips vigorously with moistened gloved fin- 
gers to remove trapped air, thereby facilitating saturation of the 
sponge. 
3. Apply saturated sponge to bleeding area. Hold in place for 10 to 15 
seconds with a pledget of cotton or a small gauze sponge. 
Thrombostat Kit: Thrombostat Kit contains one sterile 20,000 unit vial 
of Thrombostat, one sterile vial of Isotonic Saline Diluent, and one 
sterile pump sprayer cap. The Kit may be used as follows: 
1. Remove the Tyvek blister lid by pulling up at the indicated corner, 
The sterile inner tray can be lifted out or introduced into the operat- 
ing field. 
2. The cover to the sterile inner tray is removed by pulling up on 
the finger tab, exposing the sterile contents. 
3. Thrombostat solution of the desired strength is prepared and the 
pump sprayer cap inserted and seated on the Thrombostat solution 
vial. Note: Several strokes of the pump sprayer will be required 
before the Thrombostat solution is expelled. 
4. Alternatively, when Thrombostat in dry form is needed, the vial is 
opened as described above and the dried Thrombostat broken up 
into a powder by means of a sterile glass rod or other suitable sterile 
instrument. 4173G014 
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“rD LIKE TO MAKE 

AN APPOINTMENT 
WITH THE 

DOCTOR” 





Be prepared, Doctor. More patients 
will be asking about colorectal cancer. 
According to a survey* conducted by the 
American Cancer Society, many people 
would like to receive more information 
about colorectal cancer, and 83% said 
they would want to be checked for it. 
Further, they are learning that this cancer 
can be detected before symptoms appear. 
The present cure rate is 44%. The cure 
rate could be as high as 75%, with early 
detection and appropriate management. 

For asymptomatic persons the Society 
recommends annual digital rectal exam- 
ination at age 40 and over; at age 50 and 
Over, an annual stool blood test, as well as 
sigmoidoscopy every three to five years, 
following two initial annual negative 
sigmoidoscopies. | 

We're here to help. You can reach us at 
your local American Cancer Society office 
or write to our Professional Education 
Department at National Headquarters, 

90 Park Avenue, New York, NY. 10016. . 
Ask about the Society's Colorectal Check 
program of professional and public 
education for the early detection of 
colorectal cancer. 





AMERICAN 
S? CANCER 
$ SOCIETY" 


*“Cancer of the Colon and Rectum: Summary of Public 
Attitude Survey,’ Ca 33:359-365, 1983 (Nov.-Dec. ). 


following 
surgery 
for primary 
reast Cancer 


What 
next? 





Until now, 


there has been 

no definitive 
treatment for stage II 
postmenopaus 
patients... 


Chemotherapy 


Contribution of cytotoxics uncertain; 
potentially serious/intolerable side effects 


No therapy 


Important new data’ rule out no therapy 
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olvadex®) 


_ TAMOXIFEN CITRATE 


Adjuvant 
Ao None erapy 


v, the treatment of choice 


Na ional Institutes of Health consensus report states that following 
amoxifen [NOLVADEX] should now be regarded as standard 
) r po stmenopausal patients with positive axillary lymph nodes 

> hi mone receptor status.” 

DE ect ycreases disease-free time? by delaying recurrence follow- 
= s tomy and axillary dissection in postmenopausal women 
jk a Ny, “A Moreover, NOLVADEX improves overall survival, 











ed Ja NOLVADEX side effects profile similar to placebo? And, since 

has a mild side effects profile and is easy to administer, patients are 
ette r quality of life. NOLVADEX—today’s promising breast cancer 

the postmenopausal woman—in the adjuvant setting and in 


t: aes Please see next page for brief summary of prescribing information. 
palmer ees | STUART PHARMACEUTICALS 


Division of ICI Americas In 
Wilmington, Delaware 19897 


Nolvadex 


TAMOXIFEN CITRATE 


BRIEF SUMMARY 
INDICATIONS AND USAGE: NOLVADEX is effective in the treatment of metastatic breast cancer in 
postmenopausal women. Available evidence indicates that patients whose tumors are estrogen receptor positive 
are more likely to benefit from NOLVADEX therapy 3 

NOLVADEX is effective in delaying recurrence following total mastectomy and axillary dissection in 
postmenopausal women with breast cancer (T1-3, N1, M0). The estrogen and progesterone receptor values may 
help to predict whether NOLVADEX therapy is likely to be beneficial. In some NOLVADEX adjuvant studies, most 
of the benefit to date has been in the subgroup with 4 or more positive axillary nodes 
CONTRAINDICATIONS: None known 
WARNINGS: Pregnancy Category D: NOLVADEX may cause fetal harm when admunistered to a pregnant 
woman, Individuals should not become pregnant while taking NOLVADEX. Effects on reproductive functions are 
expected from the antiestrogenic properties of the drug. In reproductive studies in rats at dose levels equal to or 
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reversible. In addition, in fertility studies in rats and in teratology studies in rabbits using doses at or below 
those used in humans, a lower incidence of embryo implantation and a higher incidence of fetal death or 
retarded in utero growth were observed, with slower learning behavior in some rat pups. The impairment of 
learning behavior did not achieve statistical significance in one study, and, in another study where significance 
was reported, this was by comparing dosed animals with controls of another study. Several pregnant 
marmosets were dosed during organogenesis or in the last half of pregnancy. No deformations were seen and 
although the dose was high enough to terminate pregnancy in some animals, those that did maintain pregnancy 
showed no evidence of teratogenic malformations. There are no adequate and well-controlled studies in 
pregnant women. There have been reports of spontaneous abortions, birth defects, fetal deaths, and vaginal 
bleeding. If this drug is used during pregnancy or the patient becomes pregnant while taking this drug, the 
patient should be apprised of the potential hazard to the fetus 

Ocular changes have been reported in a few patients who, as part of a clinical trial, were treated for periods 
greater than one year with NOLVADEX at doses at least four times the highest recommended daily dose of 
40 mg. The ocular changes consist of retinopathy and, in some patients, there are also corneal changes and a 
decrease in visual acuity 

In addition, a few cases of ocular changes including visual disturbance, corneal changes, and/or retinopathy 
have been reported in patients treated with NOLVADEX at recommended doses. It is uncertain if these effects 
are due to NOLVADEX 

As with other additive hormonal therapy (estrogens and androgens), hypercalcemia has been reported in 
some breast cancer patients with bone metastases within a few weeks of starting treatment with NOLVADEX. It 
hypercalcemia does occur, appropriate measures should be taken and, if severe, NOLVADEX should be 
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PRECAUTIONS: General: NOLVADEX should be used cautiously in patients with existing leukopenia or 
thrombocytopenia. Observations of leukopenia and thrombocytopenia occasionally have been made, but it is 
uncertain if these effects are due to NOLVADEX therapy. Transient decreases in platelet counts, usually to 
50,000:100,000/cu mm, infrequently lower, have been occasionally reported in patients taking NOLVADEX for 
breast cancer. No hemorrhagic tendency has been recorded and the platelet counts returned to normal levels 
even though treatment with NOLVADEX continued 
Laboratory Tests: Periodic complete blood counts, including platelet counts, may be appropriate 
Carcinogenesis: While no conventional bioassay has been conducted, endocrine changes in immature and 
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tumors were found in mice receiving NOLVADEX, but not in the controls. 
Mutagenesis: No genotoxic potential has been found in a battery of in vivo and in vitro tests with pro- and 
eukaryotic test systems with drug metabolizing systems present 
impairment of Fertility: Fertility in female rats was decreased following administration of 0.04 mg/kg for 2 
weeks prior to mating through day 7 of pregnancy. There was a decreased number of implantations, and all 
fetuses were found dead 

Following administration to rats of 0.16 mg/kg from days 7-17 of pregnancy, there were increased numbers of 
fetal deaths. Administration of 0.125 mg/kg to rabbits during days 6-18 of pregnancy resulted in abortion or 
premature delivery. Fetal deaths occurred at higher doses. There were no teratogenic changes in either rat or 
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to terminate pregnancy in some animals, those that did maintain pregnancy showed no evidence of teratogenic 
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Pregnancy Category D: See WARNINGS 
Nursing Mothers: |t is not known whether this drug is excreted in human milk. Because many drugs are 
excreted in human milk and because of the potential for serious adverse reactions in nursing infants from 
NOLVADEX, a decision should be made whether to discontinue nursing or to discontinue the drug, taking into 
account the importance of the drug to the mother 
ADVERSE REACTIONS: The most frequent adverse reactions to NOLVADEX are hot flashes, nausea and 
vomiting. These may occur in up to one-fourth of patients, but are rarely severe enough to require dscontin 
uation of treatment 

Less frequently reported adverse reactions are vaginal bleeding, vaginal discharge, menstrual irregularities 
and skin rash. Usually these have not been of sufficient severity to require dosage reduction or discontinuation 
of treatment 

Increased bone and tumor pain and, also, local disease flare have occurred, which are sometimes associated 
with a good tumor response. Patients with increased bone pain may require additional analgesics. Patients with 
soft tissue disease May Nave sudden increases in the size of preexisting lesions, sometimes associated with 
marked erythema within and surrounding the lesions and/or the development of new lesions. When they occur 
the bone pain or disease flare are seen shortly after starting NOLVADEX and generally subside rapidly 

Other adverse reactions which are seen infrequently are hypercalcemia, peripheral edema, distaste for food, 
pruritus vulvae, depression, dizziness, light-headedness and headache. There have been infrequent reports of 
thromboembolic events occurring during NOLVADEX therapy. Since for cancer patients in general an increased 
incidence of thromboembolic events is known to occur, a causal relationship to NOLVADEX remains conjectural 
An increased incidence has been reported when cytotoxins are combined with NOLVADEX 

if adverse reactions are severe, it is sometimes possible to control them by a simple reduction of dosage 
without loss of contro! of the disease 
OVERDOSAGE: Acute overdosage in humans has not been reported. Signs observed at the highest doses 
following studies to determine LD... in animals were respiratory difficulties and convulsions. No specific 
treatment for overdosage is known: treatment must be symptomatic 
DOSAGE AND ADMINISTRATION: One or two 10 mg tablets twice a day (morning and evening). In the three 
single agent adjuvant NOLVADEX studies noted above (See Clinical Pharmacology), NOLVADEX was 
administered for two years. The optimal duration of adjuvant therapy is not known 
HOW SUPPLIED: Tablets containing tamoxifen as the citrate in an amount equivalent to 10 mg of tamoxifen 
(round, biconvex, uncoated, white tablet identified with NOLVADEX 600 debossed on one side and a cameo 
debossed on the other side) are supplied in bottles of 60 tablets and 250 tablets. Protect from heat and light 
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The Fundamental Hemodynamic Mechanism 
Underlying Gastric “Stress Ulceration” 


in Cardiogenic Shock 





ROBERT W. BAILEY, M.D., GREGORY B. BULKLEY, M.D., F.A.C.S., STANLEY R. HAMILTON, M.D., 


JON B. MORRIS, M.D., 


Acute hemorrhagic ulceration of the gastric mucosa is seen 
frequently in patients with hypovolemic or cardiogenic shock. 


Although such lesions clearly are related to regional gastric: 


ischemia, little attention has been directed at the underlying 
mechanism(s) mediating the ischemia itself. To this end, anes- 
thetized pigs were subjected to sustained ‘cardiogenic shock 
(mild hemorrhage and pericardial tamponade) such that car- 
diac output was reduced to 38 + 1% of the baseline level for 4 
hours, followed by release of the tamponade, reinfusion of the 
shed blood, and resuscitation for 2 hours. During the period of 
shock, there was profound regional gastric ischemia, resulting 
from severe and disproportionate gastric vasoconstriction. 
“Blinded” gross and microscopic evaluation of the stomachs 
removed after the experiment revealed severe mucosal isch- 
emic necrosis, hemorrhage, and ulceration, whereas sham- 
operated pigs showed no lesions. The characteristics of this 
model therefore mimic the essential features of the gastric 
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“stress ulceration” syndrome. Prior confirmed total alpha- 
adrenergic blockade with phenoxybenzamine failed to alter 
these features significantly. In contrast, prior ablation of the 


. . renin—angiotensin axis, whether by angiotensin-converting en- 


zyme inhibition with teprotide or by bilateral nephrectomy, 
significantly and substantially ameliorated the ischemia, vaso- 
spasm, and mucosal injury. In this model of cardiogenic shock, 
acute gastric mucosal “stress ulceration” is caused by a dis- 
proportionately severe regional gastric ischemia resulting from 
selective splanchnic vasospasm that is unaffected by sympa- 


_ thetic blockade but abolished by prior. ablation of the renin- 


angiotensin axis. Like nonocclusive small bowel ischemia, 


_ischemic colitis, and the “shock liver” syndrome, gastric . 


“stress ulceration” is yet another component of the multiple 
splanchnic organ failure syndrome that appears to be mediated 
primarily by the remarkable sensitivity of the splanchnic vas- 
cular bed to the renin-angiotensin axis. 


CUTE GASTRIC STRESS ulceration is a well-rec- 
ognized problem in patients who have periods 
of profound physiologic compromise, such as 
that seen after hemorrhagic, cardiogenic, and/or septic 
shock.! Although normal or below-normal levels of 
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FIG. 1. Porcine model of cardiogenic shock. After hemorrhage, sus- 
tained levels of cardiac tamponade were induced by the infusion of a 
solution of 10% dextran into the pericardial cavity. CO was measured 
intermittently by thermodilution. Room temperature saline was in- 
fused into the left atrium via a branch of the pulmonary vein and the 
resulting temperature change measured in the aortic arch. Celiac artery 
blood flow was measured continuously with a mean blood transit time 
Doppler flowmeter. Systemic arterial (P4), central venous (CVP), and 
pericardial pressures were monitored continuously as shown (Ao 
= aorta; [VC = inferior vena cava). 


intraluminal acid clearly play a role, the primary causal 
event appears to be a breakdown of the normal mucosal 
defensive capability, resulting from severe gastric isch- 
emia.*“!! While there has been much interest in the de- 
tails of the mechanisms by which ischemia produces this 
mucosal injury,'°'> it seems self-evident that ischemia 
should ultimately produce necrosis. On the other hand, 


the fundamental cause of the ischemia has received little ' 


attention, '*!° 


To address this question, we recently reported the 
acute splanchnic hemodynamic changes observed in the 
anesthetized pig during hypotensive, cardiogenic shock 
induced by hemorrhage and tamponade.!*!8 In re- 
sponse to graded decreases in cardiac output (CO), we 
observed corresponding but disproportionately severe 
decreases in gastric and celiac artery blood flows (CAQ), 
resulting largely from severe and selective splanchnic 
vasoconstriction. These acute hemodynamic changes 
were in close correlation with measured levels of plasma 
renin activity; were mimicked, in the absence of shock, 
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| by the systemic infusion of angiotensin IJ; and were 


blocked during shock by prior ablation of the renin—an- 
giotensin axis, whether by nephrectomy, angiotensin- 
converting enzyme blockade (captopril), or angiotensin 
II receptor blockade (saralasin). On the other hand, this 
selective splanchnic vasospasm was not blocked by prior 
confirmed sympathetic nervous system ablation, 
whether by surgical sympathectomy or alpha-adrenergic 
blockade (phenoxybenzamine). These findings, com- 
bined with those from other studies,'*-” strongly suggest 
that the acute splanchnic vasospastic response to shock 
is mediated largely by the renin—angiotensin axis. 

These earlier gastric experiments!”!® were designed to 
evaluate only the acute hemodynamic response of the 
splanchnic circulation to relatively brief periods of hy- 
potension and were not prolonged to produce ischemic 
tissue injury. In this study, we used a similar model of 
hemorrhage plus tamponade in the pig but sustained the 
hypotension for 4 hours, followed by 2 hours of resusci- 
tation, in order to generate ischemic necrosis of the gas- 
tric mucosa that is characteristic of acute hemorrhagic 
“stress ulceration.” We then repeated these experiments 
in pigs after ablation of either the alpha-adrenergic sym- 
pathetic nervous system or of the renin—angiotensin 
axis. Therefore, using an approach that is parallel and 
thereby complementary to the prior acute hemody- 
namic studies, we sought to indirectly identify the pri- 
mary neurohumoral mediator(s) underlying the devel- 
opment of these gastric mucosal lesions. 


Methods 
Experimental Preparation 


A detailed description of the experimental prepara- 
tion has been previously reported.” Briefly, 15-25-kg 
pigs were anesthetized initially with intramuscular ace- 
promazine (0.5 mg/kg) and ketamine (5 mg/kg) and 
thereafter maintained under anesthesia with repeated 
intravenous (I.V.) bolus (5 mg/kg) injections of pento- 
barbital (Fig. 1). Continuous mechanical ventilation was 
maintained via a tracheostomy. Catheters for the con- 
tinuous measurement of systemic arterial pressure (Pa) 
and central venous pressure (CVP), as well as for the 
administration of maintenance I.V. fluid (lactated 
Ringer’s solution, 15 ml/kg/hr), were placed centrally 
via the femoral vessels. A thermodilution catheter was 
passed retrogradely through the remaining femoral ar- 
tery such that its thermistor tip came to lie in the arch of 
the aorta. CO determinations were made in the follow- 
ing manner: via a left thoracotomy, a 22-gauge flexible 
plastic catheter was passed into the left atrium, via a 
small branch of the left pulmonary vein, to facilitate 
injections of saline for thermodilution measurements. 
Mixing therefore took place in the left atrium and ven- 
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tricle, and the resulting temperature change was de- 
tected by the thermistor lying within the aortic arch. 
Through this same thoracotomy, a soft silicone rubber 
(18 Fr Foley) catheter was placed into the pericardial 
cavity while under direct vision and secured in place 
with a watertight purse-string ligature. Injections of a 


10% dextran solution were made through this catheter _ 
into the pericardial cavity to produce controlled eleva- 


tions of pericardial pressure (P,) (pericardial tampon- 
ade) to generate reproducible and quantitatable reduc- 
tions in CO (cardiogenic shock). 

Via the left retroperitoneum, the root of the celiac 
artery was dissected, with care taken not to disturb the 
perivascular nerve sheath nor to enter the’ peritoneal 
cavity. The vessel was then fitted with a Doppler blood 
transit time flow probe (Transonic Systems, Inc., Ithaca, 
NY) for the continuous measurement of CAQ. This par- 
ticular technique of blood flow measurement requires 
no physiologic zeroing and measures absolute values of 
total blood flow through a vessel, independent of vessel 
diameter, and without the probe needing to maintain 
direct contact with the vessel wall.” Each flow probe 
was calibrated by the manufacturer and again by our- 
selves, volumetrically in situ, after the completion of the 
experiments. After completion of the surgical proce- 


dure, each pig was hemorrhaged 15% of its calculated. 


total blood volume (6% of total body weight) and then 
allowed to stabilize for 30 minutes, after which baseline 
hemodynamic parameters were recorded. In previous 
studies, we had found that this relatively small hemor- 
rhage had little effect on the baseline values of measured 
hemodynamic parameters but greatly enhanced the dis- 
proportionate splanchnic vasospasm in response to sub- 
sequent tamponade.!® Core body temperature was 
monitored with a rectal probe and maintained between 
38-39 C with the use of a radiant heat lamp and a 
thermal blanket. 


Experimental Protocol 


The pig was allowed to rest undisturbed for about 30 
minutes after the surgical preparation and hemorrhage, 
until measured hemodynamic parameters had become 
stable, at which time baseline values were recorded. 
Pericardial tamponade was then induced gradually by 
the infusion of 10% dextran into the pericardial cavity 
over a 30-minute period, until CO was reduced to 38 
+ 1% of its baseline value. This low level of CO was then 
held constant for a period of 4 hours by adjustment of 


_ the level of Pp between 7.0 + 0.3 and 9.4 + 0.4 mmHg. 


Then the tamponade was released and the animal resus- 
citated with an additional bolus of lactated Ringer’s so- 
lution (10 ml/kg) and the return of the previously shed 
(heparinized, 25 m/m!) blood. The pig was then main- 
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tained, without tamponade, for an additional 2 hours, 
after which it was killed with I.V. pentobarbital and 
KCL, the stomach removed, opened, rinsed, and fixed in 
10% buffered formalin for later “blinded” gross and mi- 
croscopic evaluation. 

Thirty-seven pigs were placed into one of five groups: 


(1) Sham (N = 3). These pigs underwent the entire 
surgical preparation, including hemorrhage, and were 
maintained for the entire period of the experiment (7 
hours) without tamponade or resuscitation. 

All other pigs were subjected to hemorrhage, tampon- 
ade, and resuscitation, as described. 

(2) Tamponade alone (N = 11). These pigs were sub- 
jected to 4 hours of cardiogenic shock (hemorrhage 
+ tamponade), followed by 2 hours of resuscitation, 
without prior neurohumoral manipulation. 

(3) Alpha-adrenergic blockade and tamponade (N 
= 9), Before tamponade, these pigs were given phenoxy- 
benzamine (10 mg/kg) intravenously over 15 minutes. 
Complete alpha-adrenergic blockade was confirmed by 
the lack of a hemodynamic response to a 5-ug I.V. test 
bolus of norepinephrine, a dose that produced a signifi- 
cant and characteristic response before the administra- 
tion of phenoxybenzamine. 

The remaining two experimental groups sustained ab- 
lation of the renin—angiotensin axis before tamponade: 

(4) Angiotensin-converting enzyme (ACE) blockade 
and tamponade (N = 6). These pigs were given teprotide 
(0.25 mg/kg bolus, 10 ug/kg/min continuous I.V. infu- 
sion), a potent and highly specific ACE inhibitor, before 
tamponade. The completeness of ACE inhibition was 
confirmed by the lack of a hemodynamic response to a 
5-ug I.V. bolus of angiotensin I, a dose that produced a 
significant and characteristic response before the ad- 
ministration of teprotide. Teprotide (SQ 20881, Squibb 
Institute for Medical Research, Princeton, NJ) was cho- 
sen instead of more conventional ACE inhibitors, such 
as captopril, because, unlike captopril, it has no sulfhy- 
dryl moieties that could possibly act to scavenge oxy- 
gen-derived free radicals that can be generated at reper- 
fusion. This choice was made to clarify the later inter- 
pretation of results. 

(5) Nephrectomy and tamponade (N = 8). These pigs 
had prior bilateral nephrectomy via the retroperitoneum 
to remove the source of renin production. They then 
had tamponade and resuscitation as above. 


Hemodynamic Determinations 


Values for CO, Pa, CVP, CAQ, and Pp were measured 
directly. Celiac artery vascular resistance (CAR) and 
total peripheral resistance (TPR) were calculated as fol- 
lows: 
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TABLE 1. Hemodynamic Parameters for Experiments 


Systemic Hemodynamics 


P 
(ml/min/100 g.B.W.) (mmHg) 


N 
Baseline values (All) 37 20 + 1 8442 
CO Pa 
Experimental Group N (% baseline) (% baseline) 
Sham l 3 101411 11446 
Tamponade alone 1] 38 + 1f 67+4f 
Phenoxybenzamine and 
tamponade 9 40+ 1tT 6344 
Teprotide and 
tamponade 6 39 +1 TIES 
Nephrectomy and 
tamponade 8 3841 72+4 
* N = 22 for these values only. 
t p < 0.05 versus baseline values for those pigs only. 
4N = 4 for these values only. 
§ p < 0.05 versus tamponade alone. 
P, — CVP Pa — CVP 
CAR = —— —— TPR =— ——_ 
CAQ CO 


Central venous, pressure was used in place of portal 
venous pressure (PVP) for the calculation of CAR for 
two reasons. In the first place, it was found in early pilot 
experiments that laparotomy in these swine resulted in 
significant losses of fluid from the peritoneal cavity, 
which required substantial volumes of replacement fluid 
to maintain stable hemodynamics, with or without tam- 
ponade. Because CVP, but not PVP, can be obtained 


easily without the abdominal cavity being entered, PVP ` 


was not measured, thereby avoiding large fluid shifts 
and electrolyte imbalances. Secondly, we have pre- 
viously found that the increase in PVP in response to 
tamponade in this model is paralleled closely by the 
increase in CVP, such that the difference between the 
two pressures over the entire range of tamponade was 
never more than 3-5 mmHg.”! Therefore, the error in- 
troduced by the use of CVP instead of PVP was found to 
be both constant and negligible.?! Conceptually, one can 
consider the value of CAR given to represent the total 
vascular resistance to flow through the celiac artery, 
from the aorta to the inferior vena cava, via both the 
stomach and the liver.*! 

An independent observer, unaware of the treatment 
of each pig, evaluated each stomach for gross evidence 
of mucosal injury. The gross appearance was graded on 
a scale from 0 to 4+, separately for both apparent sever- 


ity (depth) and extent of the mucosal injury. Each stom- | 


ach was then sampled by the same observer in predeter- 
mined regions and also in areas with grossly apparent 
lesions. These specimens were then sectioned and 
stained with hematoxylin and eosin for later “blinded” 


Splanchnic Hemodynamics 


TPR CAQ . CAR 
(mmHg/mi/min/100 g.B.W.) (Gml/min/100 g) (mmHg/mli/min/100 g) 

4.1+0.2 a7 +2" 2.5+0.1* 

TPR CAQ CAR 

(% baseline) (% baseline) (% baseline) 

114+5 11743 9647 
156+ 11+ 3143 234 + 377 
139+ 10f 26 + 2+ 232 + 25+ 
1857 60 + 6§ 125 + 12§ 
176+ 11 (Not measured) (Not measured) 


CO = cardiac output; P4 = systemic arterial pressure; TPR = total 
peripheral resistance; CAQ = celiac artery blood flow; CAR = celiac 
artery vascular resistance. 


histologic evaluation by a gastrointestinal pathologist. 
The severity of microscopic injury was also graded on a 
0-4+ scale, with 0 representing normal mucosal appear- 
ance and 4+ representing full-thickness mucosal injury. 
Representative slides from each pig were then chosen 
(also “blindly”) and ranked in order of the severity of 
injury. The specimens photographed for the illustrations 
in this article were those with the median rank for that 
group and are therefore truly representative illustra- 
tions. 


Analysis of Data 


For all gradings, the median rank was expressed for 
each experimental group, and the differences in the rank 
order distribution were evaluated for statistical signifi- 
cance by Wilcoxon rank sum analysis.”* The hemody- 
namic values for each group were expressed as means 
+ standard error of the mean (SEM), and apparent dif- 
ferences between the groups were also evaluated for sta- 
tistical significance by a Wilcoxon analysis, paired when 
appropriate, because the relatively small numbers in 
each experimental group rendered a parametric test, 
such.as a t-test, inappropriate.” For all determinations, 
values of p < 0.05 were considered to be statistically 
significant. | 


Results 


All of the pigs survived the entire experiment, with the 
following exceptions: In the group given phenoxybenza- 
mine, all of the pigs were very unstable and four of the 
13 pigs originally studied died before the end of the 
shock period. One of the pigs in the group treated with 
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Fics. 2A and B. Gross ap- 
pearance of the gastric mu- 
cosa after prolonged shock. 
This specimen is taken from 
the group for which tam- 
ponade alone was used, and 
received a median score for 
gross extent (3+) and sever- 
ity (3+) of injury. Four 
hours of shock followed by 
2 hours of resuscitation re- 
sulted in pronounced hem- 
orrhagic ulceration and ne- 
crosis of the gastric mucosa. 
The lesions were localized 
primarily in the corpus, 
with striking antral sparing, 
as is characteristic of gastric 
stress ulceration (A). A 
closer view (B) shows the le- 
sions to be extensive, con- 
fluent, and hemorrhagic. 
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tamponade alone also died. The hemodynamic changes were excluded from the final hemodynamic analysis be- 
seen in these pigs were essentially the same as those in cause the entire 4-hour shock period was not available 
their cohorts within the same experimental group but for analysis. In each case, these animals died early in the 
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FIGS. 3A and B. Gross injury to the gastric mucosa. A. Severity of gross lesions. This diagram demonstrates the respective grades assigned to each 
pig for the severity of grossly apparent injury to the gastric mucosa. Each dot represents an individual pig stomach. Each stomach was graded on a 
0-4+ scale, with 0 representing an entirely normal appearance and 4+ representing severe, near transmucosal, hemorrhagic necrosis and 
ulceration. The median grade for each experimental group is circled. Shock alone produced substantial injury to the gastric mucosa, with a median 
grade of 3+. Sympathetic ablation did not reduce the severity of injury. Prior blockade of the renin—-angiotensin axis, whether with teprotide or 
nephrectomy, substantially protected the gastric mucosa from severity of gross ischemic injury. B. Extent of gross lesions. This diagram depicts the 
respective grades assigned to each pig for the extent of injury to the gastric mucosa by gross examination alone. Each dot represents an individual 
stomach, and all stomachs were graded on a 0-4- scale, with 0 representing no injury seen and 4+ representing greater than 75% involvement of 
the gastric mucosal surface area. The median grade for each experimental group is circled. Shock alone produced extensive injury to the gastric 
mucosa, with a median grade of 3+. Sympathetic ablation with phenoxybenzamine failed to reduce and even appeared to somewhat exacerbate the 
extent of injury. Prior blockade of the renin—angiotensin axis, whether with teprotide or nephrectomy, substantially ameliorated the extent of the 
gastric mucosal injury. (**p < 0.05 vs. tamponade alone; TAMP = tamponade alone; PB = phenoxybenzamine; TEP = teprotide; N/X 
== nephrectomy). 


flected in the relatively small SEMs, less than or equal to 
6% of the baseline values. These values are also in accord 


shock period of acute hemodynamic instability and did 
not sustain the full period of shock or any portion of the 


period of reperfusion. Consequently, they did not show 
significant gross abnormalities at postmortem examina- 
tion. These pigs were necessarily excluded from the final 
tabulations of hemodynamic, as well as pathologic, end- 
points. The values given in the ““Methods,” “Results,” 
tables, and figures refer only to those pigs that com- 
pleted the study. (The possible bias introduced by this 
unavoidable selection of results is dealt with in the 
“Discussion.” ) 

The hemodynamic parameters for all of the experi- 
ments are shown in Table 1. The pigs in all groups had 
comparable hemodynamic values before tamponade, 
and a single pooled mean is shown for each of these 
baseline values. The homogeneity of these values is re- 


with published normal values and with values we ob- 
served in the previous study of gastric hemodynamic 
changes in cardiogenic shock.!®-!8?!23 The hemody- 
namic changes seen in response to shock alone and in 
the presence of either sympathetic or renin—angiotensin 
ablation were very similar to those we found in the pre- 
vious acute hemodynamic study. These are discussed in 
more detail below. The gross morphologic characteris- 
tics are illustrated in Figures 2 and 3 and the histologic 
findings in Figures 4 and 5. 


Sham 


These pigs showed no significant hemodynamic 
changes over the 7-hour experimental period (Table 1). 


——_—_—_ >_> 
Fics. 4A-E. Microscopic appearance of gastric mucosa. Representative photomicrographs of sections of formalin-fixed, paraffin-embedded, 
hematoxylin and eosin—stained gastric mucosa (corpus) from each experimental group. Each specimen represents the median score for that 
experimental group. A. Sham (Grade 0). There is no evidence of gastric mucosal necrosis or damage. These specimens could not be differentiated 
from control sections taken from normal pigs (not shown). Left panel, X50; right panel, X155. B. Tamponade alone (Grade 2+). Prolonged 
cardiogenic shock resulted in severe injury, as evidenced by ischemic necrosis of the mucosa with loss of the surface and foveolar epithelium, 
destruction of the glandular architecture, congestion, and interstitial hemorrhage. The injury here extends slightly more than half the depth of the 
mucosa, with sparing of the deep mucosa, muscularis mucosae, submucosa, and muscularis propria. Left panel, X50; right panel, X155. 
(Continued) 
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FIG. 4 (Continued). C (opposite page). Phenoxybenzamine and tamponade (Grade 2+). The injury seen is similar to, and at least as severe as, that 
seen with tamponade alone. Here an area of focal hemorrhage within a broader area of ischemic mucosal necrosis is seen. Left panel, X50; right 
panel, X155. D (opposite page). Teprotide and tamponade (Grade 0). None of the animals in this group had evidence of mucosal necrosis, 
hemorrhage, or ulceration, although edema of the superficial lamina propria is evident. These specimens were comparable to those in the sham 
group. Left panel, X50; right panel, X155. E. Nephrectomy and tamponade (Grade 0). As in D, there was no evidence of gastric mucosal necrosis 
found in this group, although edema of the superficial lamina propria is evident here as well. Left panel, X45; right panel, X155. 


There was little gross (Fig. 3) or microscopic (Figs. 4A 
and 5) evidence of injury at the end of the experiment. 


Tamponade Alone 


During the 4-hour period of shock, these pigs demon- 
strated reductions in CAQ that were disproportionate to 
the decrease in CO. This resulted largely from significant 
increases in CAR, similar to what we observed in the 
previous study, which had focused exclusively on these 
hemodynamic changes.'® After 4 hours of profound gas- 
tric ischemia and 2 hours of resuscitation, the stomachs 
of these pigs showed evidence of hemorrhagic ulceration 
typical of “stress ulceration” by both gross (Figs. 2 and 
3) and microscopic (Figs. 4B and 5) examination. 
Grossly, the gastric corpus was involved by hemorrhagic 
ulceration, sometimes patchy, often confluent, with rel- 
ative sparing of the antrum and, to some degree, the 
fundus. Microscopically, there was ischemic necrosis of 
the mucosa that extended to various depths, from the 
superficial layers to the full thickness of the mucosa. 


Often there was significant vascular congestion and in- 
terstitial hemorrhage. The deeper layers, including the 
muscularis propria, were invariably spared. These le- 
sions were therefore quite characteristic of gastric stress 
ulceration, as suggested by their localization to the glan- 
dular (especially the corpus) region of the stomach and 
also by the degree and morphologic characteristics of the 
injury to the gastric mucosa.!~>2° 


Alpha-Adrenergic Blockade and Tamponade 


Prior alpha-adrenergic blockade with phenoxybenza- 
mine failed to alter significantly the regional gastric isch- 
emia or the selective splanchnic vasoconstriction seen in 
response to tamponade (Table 1). These animals were 
more unstable with respect to systemic hemodynamics, 
however, and four of the 13 pigs originally assigned to 
this group did not survive the shock period. In the nine 
pigs that survived the entire period of shock and resusci- 
tation, their stomachs demonstrated severe lesions, simi- 
lar to those seen in the group for which tamponade 
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Fic. 5. Severity of microscopic gastric mucosal necrosis. This diagram 
depicts the respective grades assigned to each pig for the severity of 
necrosis in the gastric mucosa by histologic examination (without re- 
gard to the gross lesion score). Each dot represents an individual pig’s 
stomach. Each stomach was graded on a 0-4+ scale, with 0 represent- 
ing no mucosal necrosis seen and 4+ representing full-thickness mu- 
cosal necrosis. The median grade for each experimental group is cir- 
cled. Shock alone produced substantial necrosis of the gastric mucosa, 
with a median grade of 2+ in most but not all pigs. Sympathetic 
ablation did not reduce the degree of necrosis, while blockade of the 
renin—angiotensin axis, whether with teprotide or nephrectomy, com- 
pletely protected the gastric mucosa from ischemic necrosis. *p < 0.05 
versus tamponade alone by Wilcoxon rank sum analysis using grades 
assigned to each specimen. When the same analysis was performed on 
. the actual rank orders of the specimens, the p value was = 0.10 because 
of the relatively small numbers of pigs and the variation seen in the 
group for which tamponade alone was used. (TAMP = tamponade 
alone; PB = phenoxybenzamine; TEP = teprotide; N/X = nephrec- 
tomy.) . 


alone was used. By gross (Fig. 3) and microscopic (Figs. 
4C & 5) examination, these stomachs were no better 
than those subjected to tamponade alone. Subjectively, 
these stomachs appeared to be even more severely in- 
jured to the “blinded” observers. Clearly, alpha-adren- 
ergic blockade failed to ameliorate either the hemody- 
namic changes or the injury. | 


Renin-Angiotensin Blockade | 


Prior ablation of the renin—angiotensin axis by ACE 
inhibition resulted in substantial and statistically signifi- 
cant amelioration of the degree of gastric ischemia pro- 
duced during cardiogenic shock (Table 1). This was be- 
cause of an almost complete ablation of the vasocon- 
strictive response of the splanchnic resistance vessels to 
the decrease in CO and arterial pressure (Table 1). 
(Splanchnic hemodynamics were not monitored in the 
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pigs who had prior nephrectomy.) In the face of renin- 
angiotensin blockade, whether by teprotide or by 
nephrectomy, we observed a much lesser degree of in- 
jury to the gastric mucosa by both gross (Fig. 3) and 
histologic (Figs. 4D and E, and 5) criteria. In fact, the 
small degree of mucosal edema seen in these groups 
closely resembled that seen in the sham group. Prior 
ablation of the renin—angiotensin axis had completely 
prevented both the splanchnic hemodynamic changes 
and the gastric mucosal injury that are characteristic of 
gastric stress. ulceration. | 


` Discussion 


This model of hemorrhage plus pericardial tampon- 
ade in pigs produces quantitatable, reproducible, and 
stable levels of cardiogenic shock. Pigs were chosen be- 
cause they are healthy, remarkably sturdy experimental 
animals, as evidenced by their ability to withstand, not 
only long periods of anesthesia, but also extensive surgi- 
cal procedures without marked fluctuations in mea- 
sured hemodynamic parameters.*° Unlike the mesen- 
teric circulation of the dog, which becomes septic in the 
face of hypovolemic shock,*° the mesenteric circulation 
of the pig more closely resembles that of humans, in that 
it does not seed bacteria to the portal and systemic cir- 
culations during periods of hypotension.”° 

Using this model, we have been able to characterize 
the hemodynamic response, as well as the pathologic 
nature of the ischemic injury to the gastric mucosa sus- 
tained aftershock, without the administration of exoge- 
nous agents, either intralumenally (acid, bile, or alco- 
hol),!°!'!3 intravascularly (vasoactive substances),*! or 
perivascularly (mechanical occluding devices).** With 
this model of shock, we have been able to produce sus- 
tained periods of reduced CO and thereby evaluate the 
body’s endogenous response to this condition. More- 
over, the nature, severity, and extent of the gastric injury 
seen proved to be strikingly similar to that seen in pa- 
tients with “stress ulceration.” 1-37? = 

Although this model closely mimics the hypotension 
and elevated CVP characteristic of the cardiogenic 
shock seen in the clinical setting, one cannot discount 
the possibility that the elevated Pp itself may have other, 
yet unidentified, effects on systemic or splanchnic he- 
modynamics. Therefore, the application of the findings 
of this study to patients in hypovolemic and particularly 
septic shock must be subject to this reservation. How- 
ever, similar alterations of the splanchnic circulation 
have been reported in response to hemorrhage, as well as 
to tamponade,®*'©'* and the critical role of the renin- 
angiotensin axis in mediating the selective splanchnic 
vasoconstrictive response is similar in these studies.°*'4 
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Moreover, the purpose of this study was not to identify 
the many possible afferent stimuli that contribute to the 
body’s endogenous response to shock, but to identify the 
efferent neurohumoral mechanism(s) that primarily 
mediate the regional splanchnic ischemia and thereby 
produce the actual pathologic lesion. More specifically, 
given the severe degree of gastric mucosal ischemia pro- 
duced by 4 hours of sustained shock, we sought to ablate 
individually either the (alpha-adrenergic) sympathetic 
nervous system or the renin—angiotensin axis in order to 
establish the relative roles that each of these systems 
might play in the development of gastric stress ulcer- 
ation. 

The exclusion from the final data analysis of five pigs 
that died early in the shock period could conceivably 
have biased the interpretation of the results. Fortu- 
nately, no pigs in the experimental groups critical to the 
central hypothesis were involved, and only one of the 12 
pigs in the group for which tamponade was used was 
lost, so it is unlikely that the exclusion of this single pig 
could have substantially influenced the results in that 
group. The loss of four pigs from the 13 originally sub- 
jected to phenoxybenzamine and tamponade could 
have had a significant influence. Because these were the 
“sickest” (most hemodynamically unstable) of this 
group of very “sick” pigs, it seems unlikely that the 
injuries seen in these stomachs would have been less 
severe. Therefore, the bias introduced by the exclusion 
of these pigs would be expected to lessen the apparent 
injury and therefore bias the results against our conclu- 
sions. The extreme hemodynamic instability of this 
group also attests to the importance of an intact sympa- 
thetic nervous system to sustain an animal during shock. 
Perhaps somewhat surprisingly, the ablation of the 
renin—angiotensin axis, whether by nephrectomy or by 
teprotide, did not render these pigs-unable to withstand 
the period of shock, and they were surprisingly stable 
hemodynamically throughout the period of shock and 
resuscitation. This would suggest that the use of renin- 
angiotensin axis ablation in patients in shock might not 
be as dangerous as one might have imagined. 

In our previous hemodynamic studies, we have de- 
scribed in detail the hemodynamic response of the 
splanchnic resistance vessels of the celiac, superior mes- 
enteric, inferior mesenteric, hepatic arterial, and left 
gastric arterial beds, as well as that of the portal vein to 
increasing levels of cardiogenic shock.!®*!":7!,224 Tn this 
study, we did not seek primarily to repeat our previous 
hemodynamic studies, but to examine the actual devel- 
opment of the pathologic lesions in the gastric mucosa. 
We measured CAQ in the present experiments to ensure 
that the response of splanchnic ischemia and vasospasm 
had not changed as we extended the period of tampon- 
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ade from a few minutes to a 4-hour period. We have 
made the reasonable assumption that hemodynamic 
changes in the stomach itself, documented previously by 
measuring flow through the left gastric artery, were re- 
flected accurately, as they had been before, by the hemo- 
dynamic changes in the celiac artery.'® As expected, the 
response of the splanchnic circulation in these experi- 
ments was similar in both degree and nature to those 
that had been found during our previous, acute hemo- 
dynamic studies.!° 

As before,!® alpha-adrenergic ablation failed to alter 
significantly this characteristic splanchnic hemody- 
namic response, whereas blockade of the renin—angio- 
tensin axis substantially ameliorated both the ischemia 
and the vasospasm seen in the celiac bed. These results 
are in agreement with our previous findings, wherein 
sympathetic ablation, whether by perivascular denerva- 
tion, alpha-adrenergic blockade (phenoxybenzamine)}, 
beta blockade (propanolol), or combined alpha plus beta 
blockade each failed to diminish the profound vasocon- 
strictive response of the splanchnic bed to hemorrhage 
plus tamponade.’® On the other hand, prior blockade of 
the renin—angiotensin axis, whether by ACE inhibition 
with teprotide or by nephrectomy in these experiments, 
or by ACE inhibition with captopril, angiotensin II inhi- 
bition with saralasin, or bilateral nephrectomy in the 
previous experiments, substantially ameliorated the 
ischemia by almost completely ablating the active 
splanchnic vasoconstriction.'*!8!22:24 Moreover, in 
previous experiments, the splanchnic hemodynamic 
changes were in close correlation with levels of plasma 
renin activity and were mimicked in the absence of 
shock by the systemic (central intravenous) infusion of 
angiotensin II.!® 

Four hours of cardiogenic shock followed by 2 hours 
of resuscitation produced severe hemorrhagic ulceration 
and necrosis of the gastric mucosa. By gross, examina- 
tion, these lesions were characterized by patchy hemor- 
rhage and deep ulceration, along with substantial edema 
and erythema of the remaining gastric mucosa. These 
lesions were confined, for the most part, to the body of 
the stomach, with relative sparing of the antrum. This 
gross appearance of the stomach correlated with severe, 
sometimes almost transmucosal necrosis, with ulcer- 
ation, congestion, and hemorrhage of the gastric mucosa 
when examined with a microscope. All of these features 
closely mimic the clinical and pathologic features of 
gastric stress ulceration seen in humans.'!~*? 

Blockade of the sympathetic nervous system failed to 
prevent or lessen the gastric ischemia, vasoconstriction, 
or degree of either gross or microscopic injury to the 
mucosa. By comparison, ablation of the renin—angio- 
tensin axis, whether by ACE inhibition with teprotide or 
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by bilateral nephrectomy, not only ameliorated the gas- 
tric ischemia (by almost completely abolishing the se- 
lective vasoconstriction in the splanchnic vascular bed), 
but also protected the gastric mucosa from necrosis and 
ulceration when evaluated by both gross and micro- 
scopic examination. 

It is apparent that the observed response to shock in 
this model is due to an extreme sensitivity of the 
splanchnic resistance vessels to the renin—angiotensin 
axis. This could be due to either high concentration or 
high affinity of angiotensin II receptors in the splanchnic 
vasculature? or a high degree of conversion of angio- 
tensin I to angiotensin II within the splanchnic vascular 
bed.*4 Evidence to support each of these mechanisms 
has been reported.?*** In our previous hemodynamic 
studies, we found that the selective splanchnic vaso- 
spasm could be mimicked, in the absence of shock, by 
the systemic intravenous infusion of angiotensin II.'® 
This finding would argue that the primary basis for this 
effect is an increased responsiveness of the splanchnic 
bed to circulating levels of angiotensin II. 

In this model, we have observed no diminution of the 
hemodynamic response to shock over time. Although 
others have reported tachyphylaxis to angiotensin Il, 
those studies had been performed in either isolated, and 
therefore, denervated organ preparations, perfused with 
buffered saline solutions, or with the use of pharmaco- 
logic (nonphysiologic) doses of angiotensin II.?°~*’ Fur- 
thermore, some investigators found that when aliquots 
of fresh plasma were added to their preparations, they 
were no longer able to demonstrate tachyphylaxis.” The 
absence of autoregulatory escape from the initial levels 
of vasoconstriction in these experiments also argues 
against a primary role of the sympathetic nervous sys- 
tem in regulating the splanchnic vasoconstriction seen 
during shock. However, it is not inconsistent with a sys- 
tem that is mediated primarily by the renin—angiotensin 
axis. 

These findings do not necessarily mean that the sym- 
pathetic nervous system does not play a role in regu- 
lating splanchnic blood flow and resistance.***’ The role 
of the autonomic nervous system in regulating splanch- 
nic venous capacitance and its role in the regulation of 
overall blood volume is also clearly documented.”° 
Moreover, in previous hemodynamic studies of the dog 
colon during tamponade, we have found denervation 
(i.e., local sympathectomy) resulted in significant vaso- 
dilation under baseline conditions, consistent with the 
well-established concept of ambient sympathetic tone.” 
However, in those studies, the subsequent splanchnic 
hemodynamic response to tamponade was unaltered, in 
that it remained one of disproportionate splanchnic 
ischemia because of selective splanchnic vasoconstric- 
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tion. Other investigators have reported an important 
role for the autonomic nervous system in regulating 
gastric blood flow.?®? Many of these other studies in- 
vestigating the regulation of splanchnic blood flow, how- 
ever, were performed in animals while they were in nor- 
mal resting states and therefore did not mimic the con- 
ditions seen during shock.***%4!4? Qur own data 
indicate that, although the sympathetic nervous system 
may modify the intense vasoconstrictive response to 
shock,” it is not the primary mediator of the selective 
splanchnic vasoconstriction that is characteristic of the 
response. 

With this model, we have characterized both the en- 
dogenous hemodynamic response of the gastric vascula- 
ture, as well as the pathologic tissue injury of sustained 
cardiogenic shock. That such splanchnic vasconstriction 
occurs during shock and other forms of physiologic 
stress is well known. The phenomenon was first charac- 
terized as the “flight or fight” response by Cannon.” It - 
indeed appears that gastric vasospasm is part of a gener- 
alized splanchnic vasoconstrictive response that serves 
to maintain perfusion to the heart, brain, and kidney 
during periods of inadequate CO. From a clinical view- 
point, it is probable that many patients who have sur- 
gery, trauma, or severe illness may often respond with a 
component of splanchnic vasoconstriction but that only 
a few of the more critically ill patients at higher risk will 
go on to show the extreme of this response, which be- 
comes manifest as acute hemorrhagic gastric ulceration, 
a pathologically extreme expression of what is normally 
a protective response for the patient. If the severe 
splanchnic ischemia persists for extended periods (e.g., 4 
hours here), then ischemic injury to the stomach, small 
intestine,’ colon,” and liver’ may well appear. We 
have termed this complex the “multiple splanchnic 
organ injury syndrome,” because the mechanism un- 
derlying each of these injuries appears to be the same: 
regional vasospasm mediated by a hyperresponsiveness 
of the splanchnic vascular bed to angiotensin II. The 
onset and progression of ischemia leading to necrosis 
may then result in an even more profound compromise 
of the systemic hemodynamic status of the organism, 
and thereby serve to further exacerbate the process. If 
this positive feedback cycle is allowed to persist, the 
outcome will inevitably lead to the death of the patient. 
Of course, in the clinical setting patients are vigorously 
resuscitated and observed closely with intensive moni- 
toring. Although this has appeared to improve the sur- 
vival rate of patients with various components of 
splanchnic organ failure, the persistent high mortality 
rates attest to the severity of this condition. 

Viewing the evolutionary development of splanchnic 
vasoconstriction during shock from the standpoint of 
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natural selection, mild to moderate degrees of gastric 
vasoconstriction during shock would seem to have fa- 
vored the survival of the organism over time. Those 
animals that have more severe degrees of shock would 
have most likely. have died of their initial primary in- 
jury, and, therefore, would not have survived to exert a 
negative selective influence against the development of 
severe splanchnic ischemia as an extreme of the ho- 
meostatic response. However, with current intensive 
care treatment, we are often able to sustain the cardio- 
pulmonary systems of many patients who would other- 
wise have died of their primary illness. These patients 
are now being observed to develop the manifestations of 
multiple splanchnic organ failure, often after ‘“‘success- 
ful” treatment of their underlying conditions. 

Gastric “stress ulceration” probably represents one 
manifestation of a generalized splanchnic vasoconstric- 
tion in response to severe physiologic shock. This re- 
gional splanchnic ischemia also appears to play an im- 
portant role in the development of nonocclusive mesen- 
teric ischemic injury of the small intestine,” ischemic 
colitis,22*> liver failure after shock,?7>*°*’ and perhaps 
ischemic pancreatitis,” and some forms of acalculous 
cholecystitis? as well. These responses all seem to result 
from a remarkable sensitivity of the splanchnic resis- 
tance vasculature to angiotensin II. Blockade of the 
renin—angiotensin axis with the use of drugs might well 
be considered for the treatment or prevention of the 
“multiple splanchnic organ failure” syndrome in high- 
risk patients in a contemporary intensive care setting. 
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DISCUSSION 


Dr. FRANK G. Moopy (Houston, Texas): Dr. Bulkley and his col- 
leagues have provided strong evidence that the renin angiotensin axis 
plays a primary role in the stress erosive gastritis in this model. 

I have had an opportunity to read the paper and to think about this 
observation to see how it might apply to the clinical situation. One 
thing that is striking is that the animals subjected to this rather severe 
stress model had very minimal histologic changes. Apparently one 
animal had no changes whatsoever. 

I believe we should hear more about what was different about those 
animals, but of more importance, how do'you plan to extend these 
exquisite observations to the clinical situation? In Houston, Texas, we 
have a lot of trauma, as you know. We admit more than a thousand 
patients a year to the Hermann Hospital with severe trauma and we 
hardly ever have clinical stress erosive gastritis. I believe that this expe- 
rience is consistent with that seen around the country. 

We tend to ascribe this decrease in stress erosive gastritis to intralu- 
minal neutralization, H-2 blockers, and the use of antacids. 

When you think about it, people who get stress erosive gastritis after 
trauma probably get the lesion at the scene. If you look at what hap- 
pens at the scene, we now have the medical technicians out there 
quickly giving crystalloids to these patients. In our system, they are 
transported back rapidly by helicopters to the Hermann Hospital, and 
invariably when they come in, their blood pressure has returned to 
normal although they had a low blood pressure at the scene. Then there 
is a second decrease in the blood pressure as we go to the operating 
room and try to repair the liver or whatever is injured. 

My question relates to: should we be doing something else at the 
scene? Are there agents that we should be using to try to ablate this 
initial sort of stress response and to block off the renin angiotensin 
response? 


Dr. BASIL A. PRUITT, JR. (Fort Sam Houston, Texas): I would like 
to congratulate Dr. Bulkley and his colleagues for extending their ear- 
lier studies and for presenting these data suggesting a prominent role of 
the renin angiotensin axis in the splanchnic, vascular, and gastric. mu- 
cosal response to a diminished cardiac output. _ 

Of particular interest to all who care for critically ill patients are their 
observations that: (1) both blockade of angiotensin-converting enzyme 
by teprotide and nephrectomy to remove the source of renin protected 
the gastric mucosa, and (2) teprotide blockade significantly reduced the 
increase in celiac artery resistance and maintained celiac artery blood 

flow at significantly higher levels than in the tamponade control. 
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The authors note that ablation of the renin angiotensin axis was 
surprisingly well tolerated by the animals, a finding that supports clin- 
ical evaluation of the use of ACE inhibitors to reduce the incidence of 
postinjury stress ulceration. I wonder whether they have indeed used 
this treatment clinically. 

There are several concerns that I ask the authors to address to assist 
us in evaluating their findings. 

They credit tamponade in the model with producing a “dispropor- 
tionate decrease in celiac artery blood flow,” but in Table 1 of their 
manuscript, it is shown that cardiac output decreased to 38% of base- 


` line and celiac artery flow decreased to 31% of baseline, and one can 


only wonder in what respect these changes are disproportionate. 

The authors note that others have reported tachyphylaxis to angio- 
tensin II and cite work using other species. One wonders whether the 
effects they have observed are species specific. 

I am also uncertain how to evaluate the gastric mucosal findings of 
gross changes of Grade I and II in the absence of microscopic changes 
since one would expect that microscopic changes would precede gross 
changes. 

Lastly, the clinical problem addressed most often occurs after either 
hemorrhage or septic shock and not cardiogenic or cardiac tamponade 
shock. Since angiotensin I is typically converted within the hing vascu- 
lature, one must ask whether the tamponade preparation used alters 
angiotensin metabolism by the lung and whether the authors have any 
data such as lung clearance of angiotensin that would shed light on that 
possibility. 


Dr. DONALD GANN (Providence, Rhode Island): I also had the 
privilege of reading this paper before today and enjoyed it very much. I 
would like to join the others in complimenting the authors on what is 
an elegant experimental study. 

I rise because I was struck in comparing this manuscript with the one 
published a few years ago in Surgery. It appears to me that an appro- 
priate perspective in which to view the current work might be that in 
stress ulceration, we are looking at what may be termed too much ofa 
good thing. That is, the renin angiotensin system, which comes into 
play as a result of decreased cardiac output by a straightforward baro- 
ceptor reflex, primarily i is helping first of all to preserve blood flow to 
critical organs, and in doing this then produces a potentially disastrous 
side effect simply because it is called into play for too long and too 
much. 

I would appreciate hearing Dr. Bulkey’s response to this clearly 
speculative notion, but it could provide a physiologic substrate for the 
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suggestion of the other discussants that perhaps early blockade of the 
system in a therapeutic trial might te warranted. 

However, it also occurs to me that one would not do this clinically 
without major support of the circulation through volume expansion. 
Volume expansion alone is also a good way of turning off the renin- 
angiotensin system. I would also ask Dr. Bulkley, then, have you had 
any experience with attempting to support the circulation in this 
model, and then looking at the result and the reflex changes in renin 
release? 


DR. BENJAMIN RUSH (Newark, New Jersey): I believe Dr. Bulkley 
and his colleagues have made a persuasive case for the role of regional 
vascular ischemia in producing gastric ulcer in their model, which in 
this case is the pig made hypotensive by cardiac tamponade. 

What is troubling is that similar lesions are not often seen in other 
models made hypotensive by other means. The hypotensive rat, for 
instance, at least in our laboratory, at 2 and 24 hours after a long period 
of shock (e.g., 4-7 hours at 30 mmHg) still shows no significant gastric 
lesion on either gross or microscopic examination. This may simply be 
a difference between species, but the real question as Frank Moody 
alluded to, is how about the most important model of all, the human? 

I do not believe we know precisely when the stress ulceration occurs 
after an episode of shock. The symptoms usually do not occur for 
24—48 hours in terms of bleeding. What might be interesting is to know 
what is the evolution in time of the pig model? Are these ulcers worse at 
24 hours compared with what they are at 2 hours? I would be most 
interested in Dr. Bulkley’s comments on these points. 


Dr. WATTS R. WEBB (New Orleans, Louisiana): I would like to 
commend Dr. Bulkley on these interesting studies emphasizing the 


importance of the renoangiotensin system in changing the regional ` 


blood flow. I feel that in large measure this may be related also to the 
systemic and generalized blood flow as well as the regional blood flow. 

We looked at a different model about 15 years ago in the hemor- 
rhagic dog, which does respond differently from the pig and certainly 
differently from humans, but in this model we found that we got not 
only stress ulceration in the stomach but also ulcerative changes 
throughout the gastrointestinal tract. 

I would like to ask Dr. Bulkey if he found any changes throughout 
the rest of the gastrointestinal tract in the pig? Also, we found that 
serotonin and antiserotonin drugs played an important part in the 
production and the amelioration of these important lesions in the 
gastrointestinal tract. 


Dr. JOHN C. BOWEN (New Orleans, Louisiana): I did not plan to 
discuss the paper, but in listening to the presentation I was compelled 
to rise to make one or two remarks. 

The first remark I would like to make is I believe Dr. Bulkley has hit 
on something that potentially could be very important regarding the 
renin angiotensin system, and I look forward to the development of 
this concept in other models. 

But as regards this model I would like to make some specific com- 
ments. In human stress ulcer disease, which, of course, we are all 
striving to find a solution for, there are hemodynamic events that occur 
under two different pathophysiologic conditions. These are hemor- 
rhage and sepsis, and in each of these conditions the venous pressure is 
low, and likewise, the transmucosal venous pressure is low. On the 
other hand, in the cardiac tamponade model, there is-a high right 
ventricular pressure and consequently a high postcapillary pressure. 
This suggests to me that any information gleaned from the tamponade 
model regarding the role of blood flow in the pathogenesis of stress 
ulcer may not be applicable to the human condition. 

Therefore, I would like to ask Dr. Bulkley to expand on this concept 
in terms of relevancy of his model to the human condition, and specifi- 
cally ask him if he has looked at correlations between venous pressures 
and mucosa! ulceration? Also, I would ask him if he would comment 
on how this might relate to the fact that he found florid hemorrhagic 
lesions in the animals with ulcers. Could the hemorrhage be caused by 
the high postcapillary venous pressure during reperfusion? 

Lastly, have you determined if angiotensin blockade will prevent 
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ulceration when the mucosa is subjected to ischemia in the presence of 
physiologic concentrations of bile salts? 


Dr. GREGORY B. BULKLEY (Closing discussion): Dr. | Moody asked 


. to what we could attribute the variability of the lesions. Some of this 


could be attributed to the variability in the selectivity of the gastric 
vasoconstriction. As Dr. Pruitt noted, when we did the acute hemody- 
namic studies 2 years ago, we saw a more profound (more selective) 
vasoconstriction. Those studies were done acutely; there we main- 
tained a steady state for only a few minutes to construct a dose re- 
sponse curve to shock, over a wide range of cardiac outputs. In this 
study, we chose only one level of cardiac output and maintained it 
constant for 4 hours. The essential findings are the same, but there are 
some differences, which are reflected in variability in the lesions 
formed. On the other hand, the pigs treated with angiotensin blockade 
showed a remarkably uniform response (i.e., no lesions). 

Dr. Pruitt raised the question of disproportionality. He astutely 
pointed that the reduction of cardiac output was to 38%, whereas the 
reduction of the gastric blood flow was to 31% (of the respective base- 
line levels). Indeed, that is not a large difference. However, if you look 
at the differences in the vascular resistance, they were more striking. 
The rise in total peripheral resistance was to 156%, whereas gastric 
vascular resistance rose to 234% (of baseline levels). Moreover, even 
small differences in blood flow can be important. It has been shown 
that the stomach and small intestine are able to maintain (autoregu- 
late) oxygen consumption during ischemia by increasing oxygen ex- 
traction. As long as intestinal blood flow falls no lower than about 
12-13 mL/min X 100 g, the intestine can tolerate ischemia a long time 
(2 hours) without evidence of injury. If, however, this ischemia is 
increased only slightly, so that oxygen consumption falls below about 
50% of its resting level, ischemic injury is seen. Perhaps that small 
difference is important. 

Dr. Pruitt asked about the apparent discrepancy between the gross 
and the microscopic lesions. The microscopic grading took into ac- 
count only mucosal necrosis. Hemorrhage and edema were not graded, 
and this was often extensive. We did not want to reactivate the “red 
streak” controversy, and therefore scored only for necrosis. 

Dr. Moody, I am not sure I agree with your second comment as to 
when the injury takes place. I believe that the ischemic necrosis may 
well take place early during shock (or immediately at resuscitation 
[reperfusion]). Our clinical experience, on the other hand, tells us that 
the hemorrhage often does not appear until several days later, when the 
patient has begun to improve. As John Howard showed in his studies 
of gastric secretion. in Korean War casualties, acid output is suppressed 
initially, but tends to return several days later, as the patient improves. 
I suspect that it is the superimposition of normal or lower-normal 
levels of gastric acid on the pre-existing mucosal infarction that com- 
pletes the ulcerative process and initiates hemorrhage. 

I am delighted that Dr. Pruitt and others brought up the question of 
animal models of shock, because it allows me to stress the appropriate- 
ness of our model. For years the dog was used to study hypovolemic 
shock, until it was found that dogs subjected to hypotension rapidly 
develop a prominent septic component, probably from a splanchnic 
circulation that is normally seeded with bacteria. The pig was chosen 
precisely because it has a splanchnic vascular physiology similar to that 
of humans. The splanchnic circulation of the pig, like that of humans, 
is normally sterile. Moreover, it is highly reactive: pigs get both peptic 
ulcers and stress ulcers. Dogs and rats do not, unless additional, often 
extraordinary, means are used to increase the acid content of the stom- 
ach. This model produces stress ulcers with the endogenous levels of 
acid (and bile salts, etc.) already present, without their augmentation. I 
would suggest this is a much better model of human stress ulceration 
than some of the more contrived models. 

With respect to the question of cardiogenic (tamponade) versus 
hemorrhagic shock, McNeil and his colleagues in Toronto have re- 
ported studies of a similar type in cats subjected to hemorrhage with 
similar, if not identical, findings of disproportionate splanchnic vaso- 
constriction, mediated, at least in part, by the renin—angiotensin axis. 
Incidentally, we have also reported similar changes in the dog colon in 
response to tamponade. Moreover, a number of patients that we see 
with what we refer to here as multiple splanchnic organ failure syn- 
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drome are in cardiogenic shock with elevated levels of central venous 
pressure. 

Dr. Pruitt asked whether the pulmonary RET congestion could 
be affecting the normally high levels of conversion of A; to An in the 
lung. That is certainly possible. It is hard to see how the pulmonary 
stasis could increase conversion, however. Interestingly, there is also 
substantial angiotensin conversion in the splanchnic circulation (of the 
rat). 

Dr. Bowen, in an earlier study we looked a lot more closely at the 
question of the portal, as well as the central venous pressure. It is not an 
important component of the splanchnic ischemia we see in this model. 

Dr. Gann asked how could a mechanism like this evolve when it is 
obviously detrimental to survival via natural selection. We believe that 
this is a pathologic extreme of a usually beneficial homeostatic mecha- 
nism. In mild to moderate levels of shock, it is obviously helpful to 
preserve blood flow to “more vital” organs. It is not an advantage in 
these extreme circumstances, but here animals would not have sur- 
vived anyway (without intensive supportive care), and therefore would 
not have applied natural selective préssure on the gene Bee 
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In summary (slide), we believe that stress ulceration is merely one’ 
component of what we term the multiple splanchnic organ injury 
syndrome. In the small intestine, it is manifest as nonocclusive mesen- 
teric ischemia, in the colon as ischemic colitis, and in the liver as 
ischemic hepatitis. Moreover, we suspect (without direct data) that 
ischemic pancreatitis and some forms of acalculus cholecystitis are also 
manifestations of this syndrome. In each of the former organs, we 
previously have demonstrated that both the selective hemodynamic 
changes and the pathologic lesions are largely obviated by blocking the 
renin-2ngiotensin axis, They are essentially unaffected by blockade of 
the sympathetic nervous system. It appears that the multiple splanch- 
nic organ failure syndrome i is due largely to the increased sensitivity of 
the splanchnic vasculature to the renin-angiotensin axis. With respect 
to clinical application, we believe that it is perhaps time to look at 
gastric stress ulceration, as well as other aspects of the multiple 
splanchnic organ failure syndrome in a controlled clinical trial of 
renin-angiotensin blockade in patients at high risk for splanchnic’ va- 
soconstriction. 
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evidence of carcinogenic potential, no evidence of a mutagenic 
effect, and fertility and reproductive performance were not affected. 


Pregnancy: Pregnancy Category B—There are no adequate or 
well-controlled studies in pregnant women. Use during pregnancy 
only if clearly needed. 


Nursing Mothers: lt is not known whether famotidine is secreted into 
human milk; however, it is secreted into the milk of lactating rats. 

A decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug 
to the mother. 


Pediatric Use: Safety and effectiveness in children have not been 
established. 


Use in Elderly Patients: No dosage adjustment is required based on 
age but may be necessary in severe renal impairment (see Clinica! 
Pharmacology section of Prescribing Information). 


Adverse Reactions: The adverse reactions listed below have been 
reported during domestic and international clinical trials in 
approximately 2500 patients. In the placebo-controlled clinical trials, 
the incidence of adverse experiences with PEPCID Tablets, 40 mg at 
bedtime, was similar to that with placebc. 


incidence Greater than 1%: The following adverse reactions nave 
been reported to occur in more than 1% of patients on therapy with 
PEPCID in controlled clinica! trials and may be causally related to the 
drug: headache (4.7%), dizziness (1.3%), constipation (1.2%), and 
diarrhea (1.7%). 


Causal Relationship Unknown: The following other adverse 
reactions have been reported in clinical trials. While a causal 
relationship could not be established for these infrequently reported 
events, causality cannot be excluded. Body as a Whole—Fever, 
asthenia, fatigue. Cardiovascular—Palpitations. Gastrointestinal— 
Nausea, vomiting, abdominal discomfort, anorexia, dry mouth, liver 
enzyme abnormalities. Hematologic— Thrombocytopenia. 
Hypersensitivity—Orbital edema, conjunctival injection. 
Musculoskeletal—Musculoskeletal pain, arthralgia. Nervous 
System/Psychiatric—Paresthesias; grand mal seizures (single 
report); psychic disturbances including depression, anxiety, 
decreased libido, hallucinations (single report); insomnia; 
somnolence. Respiratory Bronchospasm. Skin—Alopecia, acne, 
pruritus, rash, dry skin, flushing. Special Senses— Tinnitus, 

taste disorder. 


The adverse reactions reported for PEPCID Tablets may also occur 
with PEPCID Oral Suspension or PEPCID I.V.; in addition, transient 
irritation at the injection site has been observed with PEPCID LV. ` 
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Management of Overdosage: There is no experience to date with 
deliberate overdosage. Up to 640 mg/day have been given to patients 
with pathological hypersecretory conditions with no serious adverse 
effects. In the event of overdosage, treatment should be symptomatic 
and supportive. Unabsorbed material should be removed from the 
gastrointestinal tract, the patient should be monitored, and supportive 
therapy should be employed. 

Dosage and Administration: Duodenal Ulcer: The recommended 
adult oral dosage for active duodenal ulcer is 40 mg h.s.; most 
patients heal within 4 weeks, and itis rarely necessary to use the full 
dosage for longer than 6 to 8 weeks. A regimen of 20 mg b.i.d. is also 
effective. For maintenance therapy, the recommended oral dosage is 
20 mg h.s. 

Pathological Hypersecretory Conditions (e.g., Zollinger-Ellison 
Syndrome, Multiple Endocrine Adenomas): The dosage varies 
with the individual patient; the recommended adult oral starting 
dosage is 20 mg g6h, but some patients may require a higher starting 
dosage. Dosages should be adjusted to individual patient needs and 
continued as long as clinically indicated; up to 160 mg g6h have been 
administered to some patients with severe Zollinger-Ellison 
syndrome. 


Oral Suspension: The Oral Suspension may be substituted for 
Tablets for those patients who cannot swallow tablets. 

Directions for Preparing PEPCID Oral Suspension: Prepare 
suspension at time of dispensing. Slowly add 46 mL Purified Water. 
Shake vigorously for 5-10 seconds immediately after adding the water 
and immediately before use. 

Stability of PEPCID Oral Suspension: Unused constituted oral 
suspension should be discarded after 30 days. 

Intravenous Administration: In some hospitalized patients with 
pathological hypersecretory conditions or intractable ulcers, or in 
patients who are unable to take oral medication, the recommended 
intravenous dosage is 20 mg qi2h. For preparation of solutions for 
injection or infusion and for compatible diluents, please see 
Prescribing Information. Parenteral drug products should be 
inspected visually for particulate matter and discoloration prior to 
administration whenever solution and container permit. 
Concomitant Use of Antacids: Antacids may be given 
concomitantly if needed. 

Dosage Adjustment for Patients with Severe Renal Insufficiency: 
In patients with severe renal insufficiency (creatinine clearance less 
than 10 mL/min), the elimination half-life of famotidine may exceed 
20 hours, reaching approximately 24 hours in anuric patients. Although 
no relationship of adverse effects to high plasma levels has been 
established, to avoid excess accumulation of the drug, the dosage 
may be reduced to 20 mg h.s. or the dosing interval may be prolonged 
to 36 to 48 hours as indicated by the patient's clinica! response. 

How Supplied: Tabiets, containing 20 mg or 40 mg famotidine, with 
hydroxypropyl cellulose, hydroxypropyl methylcellulose, iron oxides, 
magnesium stearate, microcrystalline cellulose, starch, talc, and 
titanium dioxide as inactive ingredients, in bottles of 30 and unit-dose 
packages of 100; Oral Suspension, containing per 5 mL after 
constitution with 46 mL Purified Water, 40 mg famotidine, with citric 
acid, flavors, microcrystalline cellulose and carboxymethylcellulose 
sodium, sucrose, and xanthan gum as inactive ingredients, and 
sodium benzoate 0 1%, sodium methylparaben 0.1%, and sodium 
propylparaben 0.02% added as preservatives, in bottles of 400 mg 
famotidine for constitution; Solution for intravenous injection, 
containing 10 mg famotidine per mL, with L-aspartic acid 4 mg, 
mannitol 20 mg, and water for injection g.s. 1 mL as inactive 
ingredients, and benzy! alcohol 0.9% added as preservative to the 
multidose vial, as 10x2-mL. single-dose vials and as 4-mL vials. 
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A Randomized Prospective Trial of Gastric Bypass 
Versus Vertical Banded Gastroplasty for 
Morbid Obesity and their Effects on Sweets 


Versus Non—Sweets Eaters 





HARVEY J. SUGERMAN, M.D., JANET V. STARKEY, R.D., and REGINE BIRKENHAUER, M.S., R.D. 


Vertical banded gastroplasty (VBGP) was compared with 
Roux-en-Y gastric bypass (RYGBP) in a randomized prospec- 
tive trial that included preoperative dietary separation of 
“sweets eaters” versus “non-sweets eaters.” Randomization 
was stopped at 9 months after 20 patients had undergone each 
procedure because a greater weight loss (p < 0.05) was noted 
after RYGBP than VBGP. This difference became more signif- 
icant (p < 0.001) at each 3-month interval through 3 years, 
when patients who had VBGPs had lost 37 + 20% of excess 
weight compared with 64 + 19% for patients who had 
RYGBPs. The members of the groups were comparable with 
regard to age, sex, eating habits, morbidity rates before sur- 
gery, ideal body weight, and weight before surgery. Although 
there was no significant difference between the loss of excess 
weight in “sweets eaters” (69 + 17%) or “non-sweets eaters” 
(67 + 17%) after RYGBP at 1 year, “sweets eaters” who had 
VBGPs lost significantly less excess weight (36 + 13%) than 
did “‘non—sweets eaters” who had VBGPs (57 + 18%), p 
< 0.02, or “sweets eaters” who had RYGBPs, p < 0.0001. No 
significant differences were noted for electrolytes, renal or liver 


function tests, and most vitamins between patients who had- 


VBGPs and RYGBPs; however, patients who had RYGBPs 
had lower (p < 0.05) serum vitamin B,» levels (286 + 149 
pg/dl) than did patients who had VBGPs (461 + 226 pg/dl) at 
2 years. By 3 years, the vitamin B; levels were equal in 
members of the two groups. Five patients who had RYGBPs 
required endoscopic stomal dilatation for stomal stenosis and 
one had a marginal ulcer develop, which responded to cimeti- 
dine. RYGBP was clearly superior to VBGP for “sweets 


_ eaters,” probably because of the development of dumping 


syndrome symptoms. However, RYGBP was associated with a 
larger number of correctable problems. Thus, it is important to 
evaluate a patient’s eating habits before surgery for morbid 
obesity; “non-—sweets eaters” probably should be treated with 


VBGP and “sweets eaters” with RYGBP. 


ORBID OBESITY is associated with a decreased 
M life expectancy’? and a myriad of serious 
medical problems, including obesity hypo- 
ventilation syndrome,* obstructive sleep apnea syn- 


Presented at the 98th Annual Meeting of the Southern Surgical 
Association, Palm Beach, Florida, November 30-December 3, 1986. 

Reprint requests: Harvey J. Sugerman, M.D., Box 519, MCV Sta- 
tion, Richmond, VA 23298. 

Submitted for publication: December 17, 1986. 


613 


From the Department of Surgery and the Food and Nutrition 
Services, Medical College of Virginia, Virginia 
Commonwealth University, Richmond, Virginia 


drome,‘ adult onset diabetes,” hypertension and cardio- 
vascular diseases,” pseudotumor cerebri,° chronic lower 
extremity venous stasis disease,’ and degenerative os- 
teoarthritis.2 Morbidly obese patients also tend to have 
psychosocial problems, including job discrimination’ 
and poor self-image.'° Medical weight control programs 
have not had acceptable long-term success in the treat- 
ment of morbid obesity; the incidence of recidivism 
after dietary weight loss approaches 95%.!! The pre- 
viously popular jejunoileal (JI) bypass was associated 
with a high incidence of early'*’* and late'* complica- 
tions. By comparison, a significantly lower incidence or 
complications after surgery, with little difference in 
weight loss, was noted with gastric bypass.'>~'® 

Horizontal gastroplasty has been proposed as a 
simpler and safer procedure than gastric bypass.'?:7° 
However, several studies have shown that gastric bypass 
was more effective than horizontal gastroplasty with an 
unbanded stoma.*!-?° Suggested reasons for this differ- 
ence include the inability to maintain a limited stomal 
size,” decreased duodenal carbohydrate absorption,”! 
or dumping syndrome symptoms that cause a decreased 
ingestion of sweet foods and beverages.7°?’ This ran- 
domized, prospective study was designed to compare 
the newer vertical banded gastroplasty (VBGP), devel- 
oped by Mason,” with the Roux-en-Y gastric bypass 
(RYGBP), as well as to evaluate the effectiveness of the 
two procedures for patients who were identified by di- 
etary evaluation before surgery as being “sweets eaters” 
or “non-—sweets eaters.” 


Methods 


In this study, patients were considered to be morbidly 
obese if they weighed more than 100 lbs above ideal 
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Fic. 1. Vertical banded gastroplasty. 


body weight, as determined by the 1959 height/weight 
tables of the Metropolitan Life Insurance Company.” A 
detailed dietary history, including 24-hour recall and 
2-day diary food frequency check,***' was obtained by a 
registered dietitian. Patients were accepted for surgery if 
they (1) had failed to lose weight by supervised dietary 
program(s), or (2) had a significant medical problem 
related to obesity (7.e., respiratory insufficiency, insulin- 
dependent adult onset diabetes, pseudotumor cerebri, 
etc.). The patient was classified as a “sweets eater” if he 
or she consumed more than 300 calories of sweet foods 
or beverages (i.e., candy, ice cream, nondietetic carbon- 
ated liquids, Kool-Aid®, etc.) more than three times per 
average week. All other patients were considered to be 
“non—sweets eaters.” After the conclusion of the study, 
the patients were re-evaluated with regard to the severity 
of their problem with eating sweets and reclassified ac- 
cording to the percentage of their total caloric intake in 
the form of simple carbohydrates, for example, “non—- 
sweets eaters”? (<10%), mild (10-15%), moderate 
(16-25%), or severe “sweets eaters” (>25%). 

The risks and benefits of gastric surgery for morbid 
obesity were discussed in detail with each patient, as was 
the purpose of the randomized, prospective trial. In- 
formed consent, approved by the Committee on the 
Conduct of Human Investigation at the Medical College 
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of Virginia, was obtained before surgery for randomiza- 
tion to either operation. The feasibility of performing 
either procedure was determined at the time of laparot- 
omy, and a randomized card was pulled that selected the 
operation to be performed. In order that approximately 
equal numbers of the two procedures would be per- 
formed concurrently, cards designating each operation 
were combined into groups of five each, “shuffled,” and 
a card “blindly” pulled by the surgical secretary when 
called by the operating room circulating nurse. 
Intermittent venous compression boots were applied 
to the lower legs in all patients before anesthetic induc- 
tion. A midline incision, from xiphoid to umbilicus, 
provided adequate exposure with the assistance of a 
Gomez Polytrac® retractor (Pilling Co., Fort Washing- 
ton, PA). The VBGP (Fig. 1) was performed according 
to the method of Mason.”* The gastrohepatic omentum, 
lateral to the left gastric artery, was incised from the 
incisura angularis to the esophagus. The esophagus was 


‘bluntly mobilized and encircled with a soft rubber drain 


in order to identify the cardioesophageal junction and 
bring the stomach closer to the incision. A 1.5-cm open- 
Ing was made in the lessor omentum immediately adja- 
cent to the lesser curvature of the stomach, 4 cm distal to 
the gastroesophageal junction. A #30 Maloney dilator 
was inserted through the patient’s mouth into the stom- 
ach and held tightly against the lesser curvature. A 
28-mm anvil from an end-to-end anastamosing (EEA®) 
instrument (U.S. Surgical Corporation, Chicago, IL) 
was placed on the posterior gastric wall immediately 
adjacent to the dilator. The central rod of the EEA, 
attached to a specially designed needle,* was passed 
through the stomach. The needle was removed and the 
anvil attached. The EEA was screwed tight and fired, 
stapling the front wall to the back wall of the stomach 
and cutting out a 28-mm window. A large red rubber 
tube was then passed posteriorly from the angle of His 
through the gastric window, and a TA-90® (U.S. Surgi- 
cal Corporation) with 4.8-mm staples was applied adja- 
cent to the Maloney dilator and fired. Sponge sticks 
were used to pull the stomach to the left, creating as 
small a gastric pouch as possible. A second row of staples 
was applied as closely as possible to the first row. The 
pouch volume approximated 30 ml; however, it was not 
measured as suggested by Mason,”* because it would not 
have been possible to make it any smaller. A strip of 
polypropylene mesh (Marlex®, C.R. Bard Inc., Billerica, 
MA), designed for reinforcement of hernia repairs, was 
cut 1.5 cm by 6 cm and inserted through the 1.5-cm 
lesser curvature opening, around the #30 Maloney dila- 
tor, and through the gastric window. The mesh was then 
sutured to itself with four 2-0 polypropylene sutures so 


* Richard F. Hearn, M.D., 915 Summit Avenue, Oconomowoc, WI 
53066. 
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that it was tightly applied to the dilator, constructing a 
stoma of | cm diameter. The mesh was marked at 5.0- 
and 5.5-cm lengths. In all but two cases, the 5-cm length 


was used. In these other two patients, the circumference ` 


was approximately 5.2 cm. The Maloney dilator was 
then removed, and a #18 nasogastric sump suction 
catheter was inserted through the patient’s nose into the 
distal gastric pouch. Staple line integrity was tested with 
methylene blue dye under pressure. The greater omen- 
tum was then placed over the Marlex mesh and sutured 
to the cut edge of the gastrohepatic omentum. 

The RYGBP was also constructed in a vertical direc- 
tion (Fig. 2). The gastrohepatic ligament was incised and 
the esophagus mobilized. A 1.5-cm opening was made 
in the lessor omentum immediately adjacent to the 
lesser curvature of the stomach, 4 cm distal to the car- 
dioesophageal junction. A large red rubber tube was 
passed through this hole, posterior to the stomach, and 
to the angle of His, in order to guide a TA-90 stapling 
device across the stomach. A “vertical” gastric pouch 
was created, with the use of a sponge stick to bring forth 
just enough stomach to perform a gastrojejunostomy. 
The volume of the pouch was approximately 30 ml and 
equivalent to that of the VBGP pouch. Two superim- 
posed applications of 4.8-mm staples were made. The 
jejunum was transected with a GIA stapling device (U.S. 
Surgical Corporation) approximately 12 cm distal to the 
ligament of Treitz. A 5-cm segment of jejunum was 
excised with the use of a second application of the GIA 
in order to create a wide mesenteric opening, which 
would permit the distal jejunum to reach the stomach 
easily without tension. A 40-cm Roux limb was con- 
structed with GIA® and TA-55® stapling devices with 
the use of 3.5-mm staples. The Roux limb was brought 
retrocolic and anastamosed to the small stomach pouch 
as a “side-to-side” anastamosis with an inner row of 
continuous, nonlocking, 2-0 polyglycolic acid (Dexon®, 
Davis and Geck, American Cyanamid Co., Danbury, 
CT) sutures and an outer row of interrupted vertical 
mattress, 3-0 silk sutures. The gastric and jejunal enter- 
otomies were made with the use of electrocautery. The 
Dexon sutures were tied tightly around a #30 Maloney 
dilator, passed through the patient’s mouth, in order to 
construct a 1-cm-diameter stoma equivalent to that of 
the VBGP. The anastamosis and staple lines were tested 
with methylene blue inserted via the nasogastric tube. 
Chromic catgut, 3-0, was used to sew the Roux limb to 
the mesocolon as well as to close the mesenteric defect at 
the Roux-en-Y anastamosis. A #18 mushroom catheter 
gastrostomy tube was inserted into the antrum of the 
distal gastric pouch and brought out through a stab 
wound on the patient’s right side, so that it would not 
cross the Roux limb. 

Patient care after surgery was similar in the two 
groups. The nasogastric tube was removed when drain- 
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FIG. 2. Roux-en-Y gastric bypass. 


age was less than 100 ml in 8 hours, which was usually 
the morning after surgery. The diet was advanced 
slowly: 30 ml “clear liquids” per hour, as desired, the 
second postoperative day; 60 ml per hour the third day; 
ad libitum the fourth day; and advanced to a blender- 
ized diet on the fifth day. The large wound suction drain 
was removed when it drained less than 5 ml in 8 hours. 
For patients with RYGBPs, the gastrostomy tube was 
clamped 3 out of each 4 hours on the fourth postopera- 
tive day if it drained less than 300 ml per 8 hours, and 
then clamped continuously the next day. 

The patient was given complete dietary instructions 
by a registered dietitian before discharge. Each patient 
was instructed to eat a blenderized diet for the next 6 
weeks, with a minimum of 44 g of protein per day. In 
addition, each was to take a multivitamin capsule with 
minerals daily for the rest of his or her life. Supplemen- 
tal calcium was added if dietary sources were inade- 
quate. Initially, children’s chewable vitamins with min- 
erals were recommended until the patient felt comfort- 
able swallowing an adult vitamin capsule. A dietary 
manual with detailed instructions was given to each pa- 
tient. An upper gastrointestinal (UGI) radiographic 
study was obtained and used as a baseline, and the pa- 
tient was usually discharged on the sixth or seventh post- 
operative day. 

The patients were asked to return 2 weeks after dis- 
charge, at which time a thorough dietary interview was 
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TABLE 1, Demographics and Weight Loss after Roux-en-Y Gastric 
Bypass (RYGBP) Versus Vertical Banded Gastroplasty (VBGP) 


RYGBP VBGP 

Age (years) — 38+ 11 3849 
Male/female 2/18 2/18 
Black/white 5/15 10/10 
Percentage ideal body weight 

Before surgery 213 + 49 (20)* 225 + 41 (20) 

One year 138 + 32 (19) 176+ 41 (18) 

Two years 139 + 32 (18)T 178+ 41 (17) 

Three years 142 + 37 (18)T 180 + 44 (16) 
Weight loss (Ibs) 

One year 96 + 25 (19}} 71+24 (18) 

Two years 96 + 34 (18)f 67 + 27 (17) 

Three years 91 + 28 (18)T 60 + 32 (16) 
Percentage decrease in weight 

One year 3347 (19) 22+8 (18) 

Two years 3349 (18)t 22+9 (17) 

Three years 329 (18)t 20 + 10 (16) 


* Number of patients in parentheses. 
tp<0.01. 
tp < 0.001. 


conducted by a registered dietitian. The patients were 
weighed, examined, and interviewed by the surgeon, 
and blood was drawn for complete blood count (CBC) 
and SMAC. Patients who had RYGBPs had their gas- 
trostomy tubes removed at this visit. Patients came for 
further follow-up visits, when possible, at 114, 3, 6, and 9 
months and 1 year after surgery and yearly thereafter. 
Evaluation at these visits included patient’s compliance 
with prior dietary instructions, including daily use of 
vitamin/mineral supplementation; tolerance and use of 
sweets; problems with “nibbling”; estimated caloric in- 
take; adequate protein, fiber, and calcium ingestion; and 
the presence or severity of constipation or diarrhea and 
other medical problems. 

Exercise and psychosocial factors were also addressed 
at each visit. Blood was obtained at 1 and 2 years after 
surgery to test for CBC, SMAC (Sequential Multiple 
Analyzer Computer, Technicon Instruments Corp., 
Terrytown, NY), serum zinc (Zn), iron (Fe), magnesium 
(Mg), transferrin, folic acid, ascorbic acid (vitamin C), 
thiamine (vitamin B,), pyridoxal phosphate (vitamin 
B,), and cyanocobalomin (vitamin B,,). At 3 years, only 
blood for CBC, SMAC, vitamin B,2, and folic acid were 
obtained. 

Data were evaluted using analysis of covariance with 
Statistical Analysis System (SAS) general linear models 
or Student’s t-test for unpaired data, as appropriate. 
Weight loss + SD was calculated as pounds lost, percent- 
age of weight lost, percentage of excess weight lost, and 
percentage of ideal body weight achieved. At the outset 
of the study, it was determined that weight loss data 
would be analyzed at monthly intervals, beginning at 6 
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months after the start of the trial. Should one procedure 
be superior to the other, with a p < 0.05, the study would 
be stopped, because a number of patients would have 
only recently had their operations and would not have 
had time to achieve significant weight loss. If statistical 
significance less than 0.01 was not present when all pa- 
tients had reached an equivalent. time interval after sur- 
gery, the study would be reopened and continued until 
this level of statistical significance was noted. 


Results 


The randomized study started in June 1982 and was 
terminated 9 months later, when a statistically signifi- 
cant difference at p < 0.05 was noted in favor of the 
RYGBP. At this time, it was 5 months after surgery for 
nine patients with RYGBPs and nine patients with 
VBGPs. Twenty patients had been selected at random 
for each procedure when the study was stopped. No 
significant differences were noted between the two 
groups with regard to age, sex, ideal body weight, or 
percentage of ideal body weight (Table 1). 


VBGP Follow-up 


One patient with VBGP was lost to follow-up shortly 
after surgery, and all attempts to locate him were unsuc- 
cessful. One patient who had VBGP failed to lose weight 
and noticed the ability to eat without limit 2 months 
after surgery. UGI radiographic study confirmed a sig- 
nificant staple line disruption. She was subsequently 
converted to RYGBP. This patient was excluded from 
subsequent comparison with RYGBP but should ob- 
viously be considered as a VBGP failure. Thus, there 
were 18 patients with VBGPs available for comparison 
with RYGBPs at 1 year. A third patient with VBGP, 
who had severe respiratory insufficiency of obesity, had 
a transient initial weight loss with improvement in his 
breathing difficulties but subsequently had his VBGP 
procedure fail because he frequently ate sweets and 
high-starch foods; UGI and endoscopic studies con- 
firmed an intact staple line and small (1 cm diameter) 
stoma. His severe obesity hypoventilation and obstruc- 
tive sleep apnea syndromes’ recurred, and he was con- 
verted to a gastric bypass 18 months after the VBGP was 
performed. A fourth patient with VBGP, who had lost 
only 8% of her excess weight by 2 years, was fatally 
stabbed by her husband 25 months after the VBGP was 
performed. A fifth patient with insulin-dependent adult 
onset diabetes and pseudotumor cerebri failed her 
VBGP, having lost only 15% of excess weight over 3 
years, and was also converted to a gastric bypass at 38 
months after the VBGP was performed. A sixth patient, 
who weighed 415 Ibs before the VBGP was performed, 
lost only 22 lbs in the first 2 years after surgery. She 
admitted drinking 3,000 kcal of Kool-Aid per day and 
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claimed she became extremely nervous and angry if she 
couldn’t have her sugar. Attempts at behavior modifica- 
tion were unsuccessful. She was then lost to follow-up 
for the next 14 months until she returned at 38 months 
after the VBGP was performed, weighing 405 Ibs, and 
elected to undergo conversion to gastric bypass. Thus, 
18 patients who had VBGPs were available for follow-up 
at 1 year, 17 at 2 years, and 16 at 3 years. 


RYGBP Follow-up 


One 470-lb patient who had RYGBP died suddenly 
on the fourth postoperative day. Postmortem examina- 
tion did not reveal the cause of death, which was pre- 
sumed secondary to an arrhythmia. A second patient 
who had RYGBP, with myotonic dystrophy and a per- 
manent transvenous pacemaker for complete heart 
block placed before surgery for obesity, died suddenly 13 
months after surgery. Autopsy again failed to reveal the 
cause of death, which was thought to be secondary to 
cardiac arrhythmia, known to occur in patients with 
myotonic dystrophy.” Thus, 19 patients with RYGBPs 
were available for follow-up at 1 year and 18 at both 2 
and 3 years after surgery. : 


Comparison Overall of VBGP with RYGBP 


When all patients in the randomized study had 
reached 6 months after surgery, the difference in loss of 
excess weight between VBGP and RYGBP became sta- 
tistically significant at p < 0.001 and remained so 
through 3 years (Fig. 3). Patients with VBGPs lost 43 
+ 18% excess weight at 1 year versus 68 + 17% for 
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patients with RYGBPs. The weight loss differences be- 
tween the two procedures were also significant if evalu- 
ated as percentage of ideal body weight, absolute weight 
loss, or percentage of weight lost (Table 1). By 3 years, 
although three patients with VBGPs had already been 
converted to RYGBP, 11 patients with VBGPs still 
weighed more than 150% of their ideal body weight (Fig. 
4), in contrast to five patients with RYGBPs (Fig. 5), 
and no patient with a VBGP weighed less than 130% of- 
ideal body weight, in contrast to six patients who had 
RYGBPs. 


C] preoperative 
E 3 yre postoperative 


1 Te 


100 110 130 150 170 190 210 230 250 270 290 310 330 
% IDEAL BODY WEIGHT 


FIG. 4. Distribution of percentage ideal body weight (IBW) in patients 
before and 3 years after vertical banded gastroplasty (VBGP) for mor- 
bid obesity. Of the 20 patients who had VBGPs, 4 patients (percentage 
IBWs before surgery 201, 226, 254, and 268, respectively) were un- 
available for 3-year follow-up (see text). 
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FIG. 5. Distribution of percentage ideal body weight in patients before 
and 3 years after Roux-en-Y gastric bypass (R YGBP) for morbid obe- 
sity. Of the 20 patients who had RYGBPs, 2 patients (percentage IBWs 
before surgery 185 and 320, respectively) were unavailable for 3-year 
follow-up (see text). 


Sweets Versus ‘““Non-Sweets Eaters” 


At 1, 2, or 3 years after surgery, patients who had been 
identified before surgery as “sweets eaters” and had 
VBGPs were noted to have lost significantly less excess 
weight (p < 0.05) than “non-sweets eaters” with the 
same operation (Table 2). There was no significant dif- 
ference at 1 year between “sweets eaters” and “non- 
sweets eaters” who had undergone an RYGBP (69 
+ 17% vs. 67 + 17%, respectively). The difference in loss 
of excess weight between “sweets eaters” with VBGPs 
versus RYGBPs was highly significant, p < 0.0001 
(Table 2). Of the 12 patients who had VBGPs who were 
initially identified as “‘sweets eaters,” nine were subse- 
quently reclassified as severe (>25% of their total caloric 
intake was constituted of simple carbohydrates), two 
moderate (16-25%), and one mild (10-15%) “sweets 
eaters.” Of the 12 patients with RYGBPs who were ini- 


TABLE 2. Percentage Decrease in Excess Weight in “Sweets Eaters” 
Versus ‘‘Non-Sweets Eaters” with Roux-en-Y Gastric Bypass 
(RYGBP) Versus Vertical Banded Gastroplasty (VBGP) 


“Sweets Eaters” “Non-Sweets Eaters” 


(1)69+17 ay 67217 C7 
RYGBP (2)62+19<11 WEIS <7 
(3)59+17 11 FREZL ET 
p < 0.0001 NS 
(1) 36 £13 (12 57+18 <6 
VBGP (2)35+ 1411 53 +22 <6 
(3) 32218 <11 WEZI 
i). ceil 


( ) = number of year(s) since surgery; < ) = number of patients; 
NS = not significant. 





Ann. Surg. Ħ June 1987 





FIG. 6. Upper gastrointestinal series in patient who weighed 415 Ibs 
before vertical banded gastroplasty showing 1-cm-diameter stoma 
connecting small proximal gastric pouch with remaining stomach. 


tially classified as “sweets eaters,” seven were reclassified 
as severe, two moderate, and three mild “sweets eaters.” 

Fifty per cent of the patients with RYGBPs stated that 
eating sweets made them feel “light-headed,” nauseous, 
flushed, or sweaty or gave them severe watery diarrhea 
(i.e., the “dumping syndrome”). Another 25% stated 
that they were either afraid to try sweets or had lost their 
taste for them. Three patients with RYGBPs never had 
dumping syndrome symptoms develop. Each patient 
with a VBGP who had lost less than 50% of his or her 
excess weight had a UGI examination | year after sur- 
gery to determine if his or her staple line had disrupted 
or the stoma had expanded. In addition, five patients 
also had endoscopic evaluation. Except for one patient 
who disrupted her staple line at 1 month after surgery, 
none of the other patients with VBGPs had evidence of 
staple line disruption, stomal dilatation, or excessive 
pouch expansion (Figs. 6 and 7). In the three patients 
converted to gastric bypass, the polypropylene mesh 
band was removed and the stoma stapled shut. In all 
three instances the band measured 5.0 cm in length (Fig. 
8). In one patient without symptoms, the mesh band 
had eroded into the distal stomach at the EEA staple 
line, but the stomal channel was intact (Fig. 8). 
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At 2 and 3 years after surgery, there was a decrease in 
percentage excess weight loss for both the “sweets” and 
““non-sweets eaters” in the patients with VBGPs (Table 
2), but this was not statistically significant. In the pa- 
tients with RYGBPs at 2 and 3 years, the “sweets eaters” 
also appeared to not be doing as well as the ‘“‘non-sweets 
eaters” (Table 2). However, this difference also was not 
Statistically significant, possibly as a result of a small 
sample size creating a type 2 statistical error.** The five 
patients with RYGBPs who were 150% heavier than 
their ideal body weights at 3 years after surgery (Fig. 5) 
admitted to either the frequent ingestion of high-fat 
“junk foods,” such as potato or corn chips (four pa- 
tients), and/or that dumping syndrome symptoms did 
not follow the ingestion of simple carbohydrates (three 


patients). UGI studies in these patients, 2-3 years after 


surgery, did not reveal gastric pouch or stomal dilata- 
tion. 
Laboratory Data and Complications 


No significant deficiencies in either the patients with 
VBGPs or RYGBPs were noted for hemoglobin; trans- 


FIG. 7. Upper gastrointestinal series in same patient as in Figure 6 | 
year after vertical banded gastroplasty after she had lost only 22 Ibs, 
showing absence of either pouch or stomal dilatation. This patient 
admitted drinking approximately 3,000 kcal of Kool-Aid daily. 
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FIG. 8. Excised polypropylene mesh collars at the time of conversion to 
gastric bypass in two patients with vertical banded gastroplasties who 
had lost only 10% and 15% of excess weight, respectively, 3 years after 
surgery. In both instances, the mesh measured 5.0 cm in length, the 
same as when initially inserted. In addition, one collar had eroded into 
the distal stomach at the lateral portion of the EEA staple line (note 
darkened area of mesh in lower part of figure). 
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ferrin; albumin; vitamins B,, Bs, or C; folic acid; serum 
iron; total calcium; magnesium; or zinc levels at 1 or 2 
years after surgery. No abnormalities in renal function 
tests (blood urea nitrogen or serum creatinine), liver 
function tests (serum bilirubin, alkaline phosphatase, 
serum glutamic-oxaloacetic acid transferase, or serum 
glutamic-pyruvic acid transferase), or standard electro- 
lytes (sodium, potassium, chloride, or carbon dioxide) 
were noted in the patients with RYGBPs or VBGPs at 1, 
2, or 3 years after surgery. Patients with RYGBPs had 
lower (p < 0.05) vitamin B;> levels (286 + 149 pg/ml) 
than did patients with VBGPs (461 + 226) at 2 years. 
Two patients with RYGBPs had values less than 100 
pg/dl, one between 100 and 200 pg/dl, and four between 
200 and 300 pg/dl. Only three patients with VBGPs had 
vitamin B,2 values below 300 pg/dl. However, after an 
intensive patient educational program, there was no dif- 
ference in vitamin B,2 levels between the patients with 
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VBGPs or those with RYGBPs (411 + 145 and 410 
+ 331, respectively) at 3 years after surgery, although 
three patients with RYBGPs still had levels below 150 
pg/ml. Furthermore, at this time three patients with 
RYGBPs were receiving vitamin B; injections. 

Five patients with RYGBPs had intractable vomiting 
develop and were found on endoscopic examination to 
have stomal stenosis. Each of these patients had endo- 
scopic balloon catheter stomal dilatation with a 12-mm- 
diameter balloon.** One patient had a 0.5-cm marginal 
ulcer develop on the jejunal side of the gastrojejunos- 
tomy, which responded to a 1-month course of cimeti- 
dine (300 mg qid). As mentioned previously, one patient 
with a VBGP disrupted her vertical staple line 1 month 
after surgery and one patient had superficial stomal ero- 
sions develop that also responded to a |-month course 
of cimetidine. 


Mortality Rate 


There were three deaths in the randomized study. 
These included a 470-lb woman who died suddenly 3 
days after RYGBP and one patient with myotonic dys- 
trophy who had a pacemaker, for complete heart block, 
placed before surgery for obesity. The latter patient died 
| year after RYGBP, having decreased her weight from 
250 lbs to her ideal body weight. Autopsy in both pa- 
tients failed to reveal the cause of death, which was pre- 
sumed to be secondary to cardiac arrhythmias. A third 
patient was fatally stabbed by her husband 25 months 
after VBGP, having only lost 20% of her excess weight. 
Since the randomized study, an additional 254 patients 
have undergone primary gastric procedures for obesity, 
with two late sudden deaths. One patient with hypertro- 
phic subaortic stenosis died 5 months after RYGBP, and 
one patient with severe obesity hypoventilation syn- 
drome, biventricular heart failure before surgery with 
frequent multifocal premature ventricular contractions, 
died suddenly 5 weeks after RYGBP and also had an 
unrevealing autopsy. Thus, the total operative (<30 
days) mortality rate was 0.4% and the overall disease-re- 
lated mortality rate, 1.6%. 


Discussion 


All prior prospective studies have noted a significant 
weight loss difference in favor of the gastric bypass over 
gastroplasty procedures. This has been attributed to 
technical difficulties in maintaining a small gastroplasty 
stoma,?*? possible decreased carbohydrate absorption 
when the duodenum is bypassed,” or decreased inges- 
tion of sweets with the gastric bypass as a result of the 
development of dumping syndrome symptoms.*°”’ It is 
currently thought that the VBGP is the best of the gas- 
troplasty procedures****7°; however, this study still 
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found a significantly better weight loss with RYGBP 
when compared with VBGP. This appeared to be pri- 
marily a result of the development of dumping syn- 
drome symptoms after gastric bypass, because most pa- 
tients stated that the ingestion of sweets made them 
flush, feel nauseous or light-headed, or have diarrhea. 
Absence of stomal and pouch dilatation were docu- 
mented with UGI examinations after surgery in patients 
who had done poorly after either RYGBP or VBGP 
(Figs. 6 and 7). In three patients, the polypropylene 
mesh band was excised at the time of conversion to 
RYGBP and measured to be 5 cm or less in length (Fig. 
8). It is also possible that patients with RYGBPs may 
have had decreased carbohydrate absorption as a result 
of distal gastric and duodenal bypass, although this 
would be difficult to validate. Makarewicz et al.” also 
noted that weight loss after VBGP was not as favorable 
in their experience as that claimed by Mason et al.” or 
Deitel et al.*° 

It is difficult to understand the reasons for the less 
favorable weight loss results after VBGP in this study, 
which averaged 43 + 18% loss of excess weight at | year, 
when compared with the other vertical banded gastro- 
plasty study, where the average loss of excess weight was 
61 + 23% and 68 + 21%, respectively,” or a vertical 
silastic ring gastroplasty study,” where the loss of excess 
weight was 63% at 2 years. Ninety-five per cent of our 
patients with VBGPs were followed for at least 3 years, 
in contrast to an 81% follow-up in the study of Mason et 
al. and a 90% follow-up in the study of Deitel et al.” 
The number of patients lost to follow-up was not pro- 
vided in the vertical ring gastroplasty study.*® It has been 
previously noted’? that most patients who do not return 
for follow-up evaluation are not doing well because they 
are either angry with the surgeon because of the poor 
result or feel guilty that they have not cooperated with 
the weight loss program. Our patients with VGBPs 
tended to be somewhat heavier than those in either”? 
vertical banded gastroplasty study (314 + 57 vs. 286 
+ 51 or 282 + 48 Ibs, respectively) and might be ex- 
pected to lose a smaller percentage of their excess 
weight’; however, this difference is not statistically sig- 
nificant. It is unlikely that technical differences were 
responsible for the results, because patients who had 
failures in this study were documented to have a small 
pouch and a small stoma, as confirmed by UGI and 
endoscopic examinations, as well as measurement of the 
excised polypropylene band in the three patients in 
whom it was removed at the time of conversion to gas- 
tric bypass. It is certainly possible that our study may .- 
have had more patients who consumed sweets than in 
the studies from Iowa, Toronto, or Denver, which might 
explain the different results. Of interest, Deitel et al.” 
noted that 20% of their patients lost less than 50%, and 
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7% lost less than 30% of their excess weight at | year 
after VBGPs, confirming that there is a group of patients 
who will fail this procedure. | 

A significantly better weight loss was noted in patients 
who were identified before surgery as “sweets eaters” 
and subsequently had RYGBPs than “sweets eaters” 
who had VBGPs. This provides further evidence to sup- 
port the dietary assessment technique.*°*' Many pa- 
tients with VBGPs admitted to the ingestion of sweet 


‘carbonated beverages or “ades” and candy and stated 


that these high caloric items caused no problems; this 
differed from the patients with RYGBPs who frequently 
noted unpleasant dumping symptoms with the ingestion 
of sweets. Furthermore, the patients with RYGBPs 
often stated that they were delighted with their loss of 
dependence on sweets. Three patients with VBGPs who 
denied a problem with sweets before surgery noted that 
“sweets went down easier” than other foods after the 
operation. More recently, Mason et al.*> have suggested 
that the stomal banding be decreased to 4.5 cm circum- 
ference for the “superobese,” that is, those weighing 
more than 225% of their ideal body weights. It is difficult 
to believe that a smaller stoma will prevent the ingestion 
of candy or carbohydrate beverages by superobese pa- 
tients, who we have noted to frequently be addicted to 
sweets. 

Although there was no difference between “sweets 
eaters” and “‘non-sweets eaters” at 1 year after RYGBP, 
the ‘sweets eaters” did not do as well as the “non-sweets 
eaters” at 2 and 3 years after RYGBP. This difference 
was not statistically significant; however, this may have 


_ been because of the small sample size and the result of a 


type 2 statistical error.” Five of the patients with 
RYGBPs weighed more than 150% of their ideal body 
weights 3 years after surgery and admitted to the fre- 
quent ingestion of small amounts of sweets or nibbling 
high caloric fatty foods or starches, such as potato or 
corn chips, buttered popcorn, etc., which do not cause 
dumping syndrome symptoms. It is possible that these 
patients will require a malabsorptive procedure such as 
the partial biliopancreatic bypass procedure.” 

In this study, no attempt was made to reinforce the 
gastric bypass stoma with a silastic ring, as others have 
suggested,” for fear of erosion of the silastic into the 
stomal lumen. Stomal dilatation was not a problem in 
our study; in fact, stomal stenosis was a greater concern, 
having occurred in 25% of the patients with RYGBPs. 
The high incidence of stomal stenosis may have resulted 
from the use of electrocautery to make the enterotomies. 
Stomal stenosis uniformly responded to endoscopic bal- 
loon catheter dilatation** and is a more acceptable com- 
plication than a stoma that is too large, because. the 
latter requires reoperation to correct the problem. 

No abnormalities were noted in electrolytes, liver or 
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renal function tests, or any of the vitamins tested, except 
vitamin B,., nor were there any significant differences 
in these values between patients with RYGBPs or 
VBGPs. The absence of electrolyte and vitamin defi- 
ciencies was probably related to our strong emphasis on 
daily supplementation with a multivitamin and mineral 
capsule, because it has been shown that surgery for 
morbid obesity, especially RYGBP, can lead to multiple 
vitamin deficiencies.*!** We did not note a problem in 
this study with iron deficiency anemia. However, others 
have noted iron deficiency anemia in patients after 
RYGBP that has been refractory to oral iron supple- 
mentation.” This has also been our experience in a few 
patients with dysfunctional uterine bleeding after 
RYGBP. There was a significantly lower level of vita- 
min Bız in patients after RYGBP, at both 1 and 2 years 
after surgery. This was rarely noted after VBGP. Most 
patients corrected their vitamin B,, deficiency with ad- 
ditional oral supplementation of 250 ug per day; three 
patients required monthly B,2 injections. 

There were three deaths in this randomized study, 
including two sudden deaths 3 days and | year after 
RYGBP and one homicide 25 months after VBGP. 
Since completion of the randomized study, 254 patients 
have had primary gastric surgical procedures for obesity, 
with two additional late sudden deaths, for a total opera- 
tive (<30 days) mortality rate of 0.4% and an overall 
disease-related mortality rate (early plus late sudden 
deaths) of 1.6%. All but one of the sudden deaths were 
associated with severe cardiopulmonary problems asso- 
ciated with morbid obesity before their gastric proce- 
dures. Sudden death has been.documented in patients 
after massive weight loss and may be associated with a 
prolonged QT interval on the electrocardiogram.*”? 

In conclusion, RYGBP was associated with a signifi- 
cantly better weight loss than was the VBGP. However, 
this was at the expense of a 25% incidence of stomal 
stenosis, an occasional marginal ulcer, and a signifi- 
cantly greater incidence of vitamin B, deficiency. Pa- 
tients who were addicted to sweets before surgery did 
poorly with VBGP, because they were still able to eat 
high calorie sweets and drink nondietetic beverages. 
“Sweets eaters” had significantly better results with 
RYGBP, because this procedure was associated with un- 
pleasant dumping symptoms with the ingestion of sim- 
ple carbohydrates. These symptoms abated somewhat in 
the second and third year after RYGBP, with a moder- 
ate, but insignificant, weight gain in the “sweets eaters.” 

This study strongly suggests that surgical weight re- 
duction procedures should be individually tailored to 
the eating habits of the patient in order to be maximally 
effective in weight control, while minimizing complica- 
tions. Validation of this.study will require a significant 
improvement in the VBGP results after selective assign- 
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ment of patients who are not addicted to sweets to the 
gastroplasty procedure. 
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' of this patient selection of which I am aware, and I hope that it holds up 


in the long term. I do not disagree with anything he said, but I would 
like to talk a little bit about complications of the gastric bypass gastro- 
jejunostomy procedure. 

From 1978 until the spring of 1982, I performed 125 gastric stapling 
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procedures using three different methods: the true gastric bypass with a 
less than 30 mL pouch and a Roux-en-Y gastrojejunostomy as pro- 
posed by Ward Griffen, and two variations of gastric partition. 

During this 4-year period, it became obvious that all pouches will 
dilate and that all anastomoses or partition openings will dilate unless 
controlled by a nonabsorbable device or uncommon patient compli- 
ance that had not been previously part of their personality. It proved 
difficult to permanently control the size of a gastrojejunostomy even 
when done with continuous Prolene® suture instead of interrupted silk 
and gently wrapping a number one Prolene around the anastomoses 
for control. We have all seen intestinal anastomoses dilated up to 2-4 
cm in diameter, and these were no different. It was further observed 
that all sweet eaters did not dump as Dr. Sugarman pointed out, 
although his figures are certainly impressive. 

Of the 125 cases, 48 were a form of gastric partitioning procedure. 
This was abandoned because the Mason procedure, the vertical- 
banded gastroplasty, accomplished the same thing only in a more 
controlled and safer way. There were 77 gastric bypass procedures with 
no deaths, no anastomotic leaks, and no major in-hospital complica- 
tions. The procedure was discarded because of late complications. 

Out of 77 cases, iron deficiency anemia developed in 12 patients 
because the iron absorbing duodenum had been bypassed. Marginal 
ulcers developed in four patients because their surgically created Mann 
Williamson gastrojejunostomy was unprotected by a vagotomy or bile. 
In two patients, late melena developed requiring transfusions presum- 
ably due to peptic gastroduodenal ulceration below the stapling. Such 
lesions cannot be reached with barium or endoscopy for diagnosis nor 
by antacids for treatment. Fortunately, both patients responded to 
cimetidine therapy. i 

Of the 12 patients with iron deficiency anemia, 10 responded to 
increased oral iron intake by way of the usual preparations. One pa- 
tient is requiring intravenous iron and one patient was allergic to the 
intravenous administration and subsequently converted to a vertical- 
banded gastroplasty. To the dismay of the hematologists, she is still 
unresponsive to oral iron administration but was not anemic before 
the original surgery. 


Of the four patients with marginal ulcers, two required transfusions 


for bleeding and one of these required surgical suture ligation of the 
ulcer and vagotomy. The three other patients responded to conserva- 
tive management with cimetidine and antacids. 

Although the frequency is small, we may well hear late reports of 
disease developing below the gastric stapling of the bypass procedure. 
Benign bleeding with diagnostic and therapeutic difficulties present 
trouble enough without the possibility of the rare carcinoma of the 
antrum occurring with clinical suspicion and laparotomy being the 
only diagnostic method available. 

There is no perfect surgical procedure for this condition of psycho- 
logic and possible pathologic origin. Each has advantages and disad- 
vantages. The above-reviewed complications of the gastric bypass pro- 
cedure are significant and may require considerable thought in weigh- 
ing its worth. For these reasons, the gastric bypass was discarded in 
favor of the Mason procedure. We are in the process of evaluating the 
late comparative weight loss records, and so far are not impressed with 
any drastic difference between the two, However, these patients were 
not categorized before operation relative to sweet eating habits. Patient 
compliance is the key to successful weight loss after any of the surgical 
procedures and perhaps the preoperative categorization or selection 
might help with the compliance. 


DR. EDWARD R. WOODWARD (Gainesville, Florida): I read Dr. Su- 
german’s manuscript with great interest. I would like to ask him about 
the accuracy of the diet history in these patients. We have been im- 
pressed that the patients are often vague and even misleading. We have 
been stunned to find postoperative patients consuming large quantities 
of liquid calories, particularly soft drinks. 

There is a problem here that has not been fully addressed in the 
literature. It has to do with vertical stapling. We were taught incorrectly 
that the stomach has a completely adequate blood supply everywhere. 
However, this is not true of the upper part of the greater curvature. In 
horizontal (transverse) stapling, dividing the vasa brevia will result in 
necrosis at the greater curvature and of the staple line in a small 
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number of cases. The result is blowout, infection in the subphrenic 
space, and gastrocutaneous fistula. 

Vertical stapling directly to the angle of His uses the ample blood 
supply of the lesser curvature. Necrosis and leaks do not occur, but 
another problem has developed. We have used vertical stapling with 
Roux-en-Y gastric bypass in 407 patients between 1982 and 1985. The 
weight loss has been similar to those reported by the author with excess 
weight loss of 66% in 2 years. However, in that same group of patients. : 
we have the development of marginal ulcer in 25 patients (6%) with 
hemorrhage, perforation, or obstruction in about one third. 

Biopsies at the distal end of the vertical stapling in a series of cases 
gives us a clear understanding of the pathogenesis of the marginal 
ulcer. At this point we are in the “Magenstrasse” and there is a high 
concentration of parietal cells. 

Because of this unpleasant complication, we have given up the 
Roux-en-Y gastric bypass and have used vertical stapling with a 
banded partition using 7-French Silastic® tubing as the band. We have 
only a short follow-up in 50 patients, but at 6 months we have noted a 
56% excess weight loss. We, therefore, prefer this procedure and as the 
primary effort in surgical control of morbid obesity. 


Dr. WARD O. GRIFFEN, JR. (Philadelphia, Pennsylvania): I want to 
congratulate Dr. Sugerman on a very good report. The presentation 
was excellent and the manuscript that I received a week ago was worth 
reading, especially for any surgeon interested in bariatric surgery. All of 
us who have used such gastric restrictive procedures on the morbidly 
obese are familiar with those patients who have a technically satisfac- 
tory operation but who do not lose a sufficient amount of weight after 
operation. Obviously these failures represent a selection error, and this 
report depicts an attempt to identify a subset of patients by the eating 
of sweets in excess as patients who might fail these operations. Clearly, 
such patients-do not do as well with the vertical-banded gastroplasty as 
with the Roux-en-Y because of the dumping syndrome that occurs 
after the bypass. It is also not surprising to me that the patients who 
have gastroplasty do not do as well in terms of weight loss as the 
patients who have bypass because they can generally tolerate many 
different foods and are more than willing to try. 

What about those patients who do not do well after either type of 
gastric restrictive procedures despite a technically satisfactory opera- 
tion? Do they require another type of procedure? The authors mention 
in the manuscript that perhaps these patients might require a bilio- 
pancreatic bypass, which is more or less a combination of gastric and 
jejunoileal bypass and which appears to be an effective and safe opera- 
tion. My questions are: have you performed this operation either pri- 
marily or secondarily on any patients? What are the clues in their 
eating habits that lead you to recommend this procedure? What are the 
results if you have done it? 

One additional point I might make is thank God for the gastric 
restrictive operations. As duodenal ulcer operations disappear, we may 
be able to use these procedures to teach prospective proximal vago- 
tomy surgeons about the vagus anatomy. 


Dr. J. PATRICK O’LEARY (Dallas, Texas): I could not help reflecting 
on the tremendous in-depth studies that we heard on duodenal ulcer 
disease, stress gastritis, and the Zollinger-Ellison syndrome. The num- 
ber of procedures performed for this condition is decreasing annually. 

Surgical procedures for obesity are increasing each year. Currently, 
between 10,000 and 50,000 cases are done each year. Now, forthe first 
time in recent years, we have presented a very good study on the effect 
of operations on morbid obesity. l 

I would ask Dr. Sugerman a couple of questions. Why don’t all 
patients with a Roux-en-Y anastomosis dump? You would imagine 
that if dumping is produced in a subset of patients, all patients with this 
anastomosis should dump. It is, interesting that some patients who 
have dumping after a Billroth I or Billroth II anastomosis have ame- 
lioration of symptoms after a Roux-en-Y diversion. 

Secondly, why would patients with a Roux-en-Y anastomosis, but 
an intact distal stomach, have a Bı, deficiency? One would guess that 
they would have enough intrinsic factor produced, and absorption of 
B,2 occurs in the distal ileum. 
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The third question is having gone now from the data that you have 
generated, have you done a study where you differentiated the sweets 
eaters and then performed the Roux-en-Y procedure on them? If so, 
have you been able to produce substantial weight loss in this cohort? 


Dr. HARVEY J. SUGERMAN (Closing discussion): I would like to 
thank the discussants. I believe there is clear-cut evidence now that 
morbid obesity is a genetic disease or has a major genetic component. 
It probably will be found to have many, many etiologies when the truth 
is out 10, 20, or 100 years from now. 

"J believe one of the differences perhaps between our results and the 
results of others, particularly Dr. Mason in Iowa, may be related to 
patient populations with different eating patterns. For example, the 
patient in Iowa may be more inclined to eat large meals with beef and 
potatoes in contrast to patients in Richmond who may have-a bigger 
problem with sweets. 

I believe we have to weigh the risks and benefits of these different 
procedures, as everything we do in surgery has a risk~benefit ratio. 
Many of our patients were dying of their obesity with either respiratory 


insufficiency or who have severe joint disease and could not get a new 


joint prosthesis, etc. It is clear that these patients need something done. 
Although a lot of people look askance at obesity surgery, it clearly is the 
only thing that has proven to be effective. The question is: which of the 
procedures should we be doing? 

I believe that Dr. Graves and Dr. Woodward both bring up points of 
concern regarding the gastric bypass operation. In a much larger series 
of patients, we have found the marginal ulcer risk to be approximately 
10%. All but three of these patients have been effectively treated with 
an Hz blocker. 

There is a risk of iron deficiency anemia, but in our larger series that 
risk was no different statistically than in the vertical-banded gastro- 
i plasty. This can be corrected i in both groups with supplemental oral 
iron. i 

The risk of B;2 deficiency is a serious and real problem. These pa- 
tients must be followed regularly. This is one of the threats of gastric 
bypass, since in all series, patients are lost to follow-up. We do not 
know why Bız deficiency develops in gastric bypass patients. Intrinsic 
factor must still be present in the distal stomach. Presumably it is 
because B,, cannot be cleaved from the ingested food in the absence of 
acid so that it cannot attach to intrinsic factor for adsorption. 
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We have not had any duodenal ulcers in our series. However, one 
can pass the endoscope through the Roux-en-Y limb, as previously 
shown to this Society by Pories and Flickinger, and evaluate the distal 
stomach. They expressed a concern about the risk of carcinoma devel- 
oping in the distal stomach; however, there must have been at least 
60,000 gastric bypass procedures since 1967, and there has yet to bea 
carcinoma of the distal stomach reported. 

The dietary history has been proven to be accurate in studies by 
Stunkard et al. at the University of Pennsylvania. Furthermore, if these 
patients know that the diet report will influence their surgical manage- 
ment, I believe they will be less inclined to feel guilty and more inclined 
to tell the truth. The data in our study support the accuracy of the diet 
history since we could predict how well they were going to do based on 
their preoperative dietary assessment. Furthermore, our data now 
show that we have significantly improved the weight loss results with 
selectively assigning patients to the two procedures, 

There is a concern that these patients can change their eating habits, 
and we have had a few patients who were not sweet eaters and had a 
vertical-banded gastroplasty but subsequently became sweet eaters be- 
cause it was easier to eat sweets than meat and vegetables. I agree that 


- the horizontal stapling procedures are much more dangerous than the 


vertical procedures. 

With regards to Dr. Griffen’s comments on the poor results with 
both the gastric bypass or the vertical-banded gastroplasty procedures, 
it is true that there are individuals who will defeat both of these proce- 
dures. These are patients whom we have identified as being nibblers or 
snackers, who will nibble potato chips and corn chips through both of 
these procedures. We are currently evaluating the partial biliopancrea- 
tic bypass developed by Scopinaro and modified without a gastrec- 
tomy, which we call a distal gastric bypass. We have performed this on 
36 patients to date, the first having reached a year in May of 1986. It is 
too early to tell what the results are except that they look good, al- 
though it is both a gastric restrictive and intestinal malabsorptive pro- 
cedure and carries the risks of calcium and protein deficiencies. 

Finally, in answer to Dr. O’Leary’s question, in terms of our results 
with selective assignment of patients, about 15% of our patients are 
now having the vertical-banded gastroplasty and 75% are having the 
proximal gastric bypass. In those patients who have been followed for 
more than | year, there has been a significant improvement in the loss 
of excess weight in the vertical-banded group without a significant 
impairment of results in the gastric bypass group. 
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The following is a brief summary only. Before 
prescribing, see complete prescribing information in 
TYLOX* labeling. 

CONTRAINDICATIONS: TYLOX capsules should not be 
administered to patients who have previously exhibited 
hypersensitivity to any component 

WARNINGS: T YLOX capsules contain sodium metabisultite, 
a sulfite that may cause allergic-type reactions (e.g., hives. 
itching, wheezing, anaphylaxis) in certain susceptible 
persons. Although the overall prevalence of sulfite sensitivity 
in the general population is probably low, it is seen more 
frequently in asthmatics or in atopic nonasthmatic persons 
PRECAUTIONS: General: Head Injury and Increased 
Intracranial Pressure: The respiratory depressant effects of 
Narcotics and their capacity to elevate cerebrospinal fluid 
pressure may be markedly exaggerated in the presence of 
head injury, other intracranial lesions, or a pre-existing 
increase in intracranial pressure. Furthermore, narcotics 
produce adverse reactions which may obscure the clinical 
course of patients with head injuries. Acute Abdominal 
Conditions: The administration of TYLOX capsules or other 
narcotics may obscure the diagnosis or clinical course in 
patients with acute abdominal conditions 

Special Risk Patients: TYLOX capsules should be given with 
Caution to certain patients such as the elderly or debilitated, 
and those with severe impairment of hepatic or renal 
function, hypothyroidism, Addison's disease, and prostatic 
hypertrophy or urethral stricture 

Information for Patients: Oxycodone may impair the 
mental and/or physical abilities required for the performance 
of potentially hazardous tasks such as driving a car or 
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operating machinery The patient using TYLOX capsules 
should be cautioned accordingly 

Drug Interactions: Patients receiving other narcotic 
analgesics, antipsychotics, anti-anxiety agents, or other 
CNS depressants. including alcohol, concomitantly with 
TYLOX capsules, may exhibit additive CNS depression due 
to the oxycodone component When such combined 
therapy is contemplated. the dose of one or both agents 
should be reduced. The use of MAO inhibitors or tricyclic 
antidepressants with oxycodone preparations may increase 
the effect of either the antidepressant or oxycodone. The 
concurrent use of anticholinergics with oxycodone may 
produce paralytic ileus 

Usage in Pregnancy: Pregnancy Category C Animal 
reproductive studies have not been conducted with 
TYLOX. It is also not known whether TYLOX can cause 
fetal harm when administered to a pregnant woman or 

can affect reproductive capacity. TYLOX should not be 
given to a pregnant woman unless tn the judgement of the 
physician, the potential benefits outweigh the possible 
hazards. 

Nonteratogenic Effects: Use of narcotics during pregnancy 
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Nursing Mothers: It is not known whether the components 
of this drug are excreted in human milk. Because many 
drugs are excreted in human milk, caution should be 
exercised when TYLOX ıs administered to a nursing woman 
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tory patients, and some of these adverse reactions may be 
alleviated if the patient lies down. Other adverse reactions 
include allergic reactions, euphoria, dysphoria, constipation, 
skin rash, and pruritus. At higher doses oxycodone has 
most of the disadvantages of morphine including respiratory 
depression. 

DRUG ABUSE AND DEPENDENCE: T YLOX capsules 

are a Schedule II controlled substance. Oxycodone can 
produce drug dependence of the morphine type and, 
therefore, has the potential for being abused. Psychic 
dependence, physical dependence, and tolerance may 
develop upon repeated administration of TYLOX capsules, 
and they should be prescribed and administered with the 
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narcotic-containing medications 
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E ATLAS OF PELVIC SURGERY, 2nd ed. 


By CLIFFORD R. WHEELESS, JR., M.D., The Johns Hopkins 
University School of Medicine, Baltimore, Maryland. Illus- 
trated by JOHN PARKER, Exclusively devoted to pelvic 
surgery, this large atlas presents over 100 important pelvic 
operations including many colon and small bowel proce- 
dures, sterilization, and correction of congenital anomalies. 
New operations are included, among them port A cath, low 
colonic anastomosis, enterocoile repair and hysteraseopy 
laser surgery. All procedures are documented by large, step- 
by-step line illustrations. Many have been redrawn with 
emphasis on additional detail, and approximately 40% of the 
illustrations are new to this edition. The format of facing text 
and illustration pages has been retained. In the text, surgical 
complications and their management are emphasized. Oper- 
ations for cancer and reconstruction of the lower abdomen 
are highlighted, with attention to pathophysiologic changes. 
Review of the first edition:. . . “well thought out, illustrated and 
- presented. It will be a welcomed addition to the pelvic 
surgeon's library.” Annals of Surgery. About 420 pp. {10 x 12), 
illus., 1987, Ready Soon. About $89.50. 


SURGICAL DISEASES OF THE PANCREAS 

Edited and with contributions by JOHN M. HOWARD, M.D., 
Medical College of Ohio at Toledo, Ohio; GEORGE L. 
JORDAN, JR., M.D., Baylor College of Medicine, Houston, 
Texas; and HOWARD A. REBER, M.D., VA Medical Center, 
Sepulveda, California. Information on the recent and rapid 
progress in understanding pancreatic diseases, and the 
encouraging developments in therapy have been gathered 
from diverse authoritative sources and are presented within 
the framework of a “progress report’. Divided into seven 
sections, state-of-the-art technology, therapy clinical and 
etiologic observations are included for each. A special feature 
of Surgical Diseases of the Pancreas is a clinical summary 
of the etiology of pancreatitis, drawing its broad-based 
information from an extensive review of the world literature. 
The description of pancreatitis, in its various disease entities 
as related to etiology, clinical presentation and treatment is 
uniquely presented. Particular attention is focused on the 
entire field of diagnosis and therapy of neoplasms of both 
endocrine and exocrine origin. 958 pp. {714 x 10%), 317 illus. 
{including 1 in color), 1987, $145.00. 
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E SURGICAL TREATMENT OF CONGENITAL 


HEART DISEASE, 3rd ed. 

By GRADY L. HALLMAN, M.D. and DENTON A. COOLEY, 
M.D., both of the University of Texas Medical School at 
Houston, and HOWARD P. GUTGESELL, M.D., University of 
Virginia. Special attention has been placed on noninvasive 
methods of diagnosis. Each chapter is devoted to an operable 
congenital anomaly, and describes history, roentgenogram, 
electrocardiogram, echocardiogram and cardiac catheteriza- 
tion, surgical indications, operative technic, and results. 234 
pp. (8% x 11), 95 illus., 1987, $45.00. 


DIAGNOSTIC PATIENT STUDIES IN SURGERY 
Edited by BERNARD SIEGEL, M.D., The Medical College of 


Pennsylvania, Philadelphia, Pennsylvania. Organized by the’ 


three major classifications of procedures used in patient 
studies fimaging, endoscopy, and the function analyses 
applicable to most work-ups of the cardiac, genitourinary, 
respiratory, gastrointestinal and neurologic systems), the most 
frequently required and requested diagnostic studies from 
each category are gathered under one cover. Every proce- 
dure is explained and summarized. 449 pp. (7% x 10%), 359 
illus., 1986, $60.00. 


TREATMENT OF SHOCK: 
Principles and Practice, 2nd ed. 


Edited and with contributions by JOHN BARRETT, M.D. and 


LLOYD M. NYHUS, M.D., both of University of Illinois College 
of Medicine, Chicago, Illinois. In this readable volume, a 
practical, step-by-step guide to shock management is skill- 
fully reinforced with selected explanations of the pathophysi- 
ology of shock and modern methods of shock therapy. 
Although much of the content is new, the book maintains the 
practical nature of the first edition. 242 pp. (7 x 10), 34 illus., 
1986, $27.50. 


SURGERY OF THE FOOT 

By KENT K. WU, M.D.Henry Ford Hospital, Detroit, Michi- 
gan. Delivers detailed information for a multitude of congenital 
and acquired foot defects. Every one is specified as to degree 
of incidence, clinical signs and symptoms, roentgenographic 
manifestations, pathologic anatomy, surgical and nonsurgical 
methods of treatment. Organized with a regional approach to 
the problems of the foot, individual chapters on the great toe, 
the middie toes, the fifth toe, and the tarsal and metatarsal 
regions contain thorough coverage. 537 pp. {7% x 10%), 573 
illus., 1986, $65.00. 
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Gastrointestinal Lymphoma and Sarcoma 
A Case for Aggressive Search and Destroy 





R. BENTON ADKINS, JR., M.D., H. WILLIAM SCOTT, JR., M.D., and JOHN L. SAWYERS, M.D. 


The incidence of sarcomas of the gastrointestinal tract has 
remained the same, but gastrointestinal lymphomas are gradu- 
ally contributing a larger percentage of malignant gastrointes- 
tinal neoplasms. The authors have examined their more recent 
experience with these relatively rare lesions. Twenty-eight pa- 
tients (13 with lymphoma, 15 with sarcoma) have been treated 
at the Vanderbilt University and the Metropolitan Nashville 
General Hospital since 1976. There were eight men in the 
group with lymphoma and six in the group with sarcoma. The 
average age for patients with lymphoma was 66 years; the 
average age was 57 years in the patients with sarcoma. Seven 
patients with lymphoma and eight patients with sarcoma had 
been treated for 6 months to 3 years for presumed peptic ulcer 
disease. Eight of these 15 patients were found to have perfo- 
rated tumors at the time of surgical exploration. Three patients 
(all in the group with sarcoma) had metastatic liver disease or 
peritoneal implants at the time of diagnosis. Treatment for 
most patients included resection of the tumor, followed by 
chemotherapy or radiation in cases of tumor perforation or 
metastatic disease. The survival rate for patients with lym- 
phoma has averaged 5.5 years, with a 55% 5-year survival rate. 
Patients with cleaved cell tumors survived longer than those 
with other types of lymphoma. In the group with sarcoma, the 
survival rate has been 3.1 years on the average, with a 21% 


5-year survival rate. 

| cidence of gastrointestinal involvement has been 
A. estimated to be as high as 10-20%.’ Primary lym- 
phoma of the gastrointestinal tract occurs much less fre- 
quently. Of all malignant tumors of the small bowel, 
primary lymphomas account only for about 2.1%,! 
while primary gastric lymphomas are the second most 
common gastric neoplasm, representing as much as 20% 
of all gastric cancers.2 Some authors have postulated 
that the proportion of gastrointestinal lymphoma will 
increase as the incidence of gastric carcinoma decreases. 


N PATIENTS with disseminated lymphoma, the in- 


. Presented at the 98th Annual Meeting of the Southern. Surgical 
Association, Palm Beach, Florida, November 30-December 3, 1986. 
Reprint requests: R. Benton Adkins, Jr., M.D., T-2119 MCN, Van- 


' derbilt University Medical Center, Nashville, TN 37232. 


Submitted for publication: January 29, 1987. 
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From the Department of Surgery, Metropolitan Nashville 
General Hospital, and the Section of Surgical Sciences, 
Vanderbilt University Medical Center, Nashville. Tennessee 


Sarcomatous lesions of the gastrointestinal tract are 
less common than lymphomas, representing only 1-3% 
of all gastric malignancies’ and approximately 10% of all 
small bowel cancers.* These lesions generally remain 
localized for long periods, are slow to metastasize. and 
tend to grow to be quite large before a diagnosis is made. 

In 1981, a 10-year update of patients treated through 
1975 at the Vanderbilt affiliated hospitals with these 
tumors was reported.” Recently, we have reviewed the 
new cases since then and now report our experience 
from 1976 through 1985 with all types of primary gas- 
trointestinal lymphoma and sarcoma. 


Materials and Methods 


Since 1976, 13 patients with primary gastrointestinal 
lymphoma and 15 with sarcoma have been treated at the 
Vanderbilt University and the Metropolitan Nashville 
General Hospitals. We used a modification of the crite- 
ria developed by Dawson et al.° (Table 1) ta determine 
the primacy of the gastrointestinal lymphomas. Slightly 
more of the patients in the group with lymphoma were 
men,® while women outnumbered men in the group . 
with sarcoma (six men, nine women). Patients with 
lymphoma were older on the average (66 years) than 
those with sarcoma (average age: 57). 


Pathologic Classification 


Lymphomas. The Lukes-Collins’® classification sys- 
tem of lymphomas corresponds well to the current path- 
ologic understanding of these tumors. Almost all gastro- 
intestinal lymphomas are B-cell neoplasms. Extranodal 
T-cell lymphomas occur rarely. Gastrointestinal lym- 
phomas are usually B-cell lymphomas of the large cell 
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TABLE 1. Criteria for Establishing Primacy of a Lymphoma® 


Absence of palpable lymphadenopathy 

Absence of roentgenographic evidence of mediastinal disease 

Absence of leukemic abnormality 

Predominate bowel lesion at laparotomy 

Intra—abdominal lymphadenopathy corresponds with accepted 
routes of lymphatic drainage 

Liver and spleen free of tumor 


types (large cleaved cell [Fig. 1] or large transformed 
cells [Fig. 2]). ‘“Immunoblastic sarcomas” of B-cell ori- 
gin are characteristic for prominent plasmocytic differ- 
entiation. Hodgkin’s disease is uncommon as a primary 
lesion of the gastrointestinal tract. The Rappaport’ sys- 
tem, which has had widespread use over the past 15 
years, does not differentiate between large cleaved and 
large transformed cell lymphomas. This newer classifi- 
cation is of prognostic importance because the large 
cleaved cell tumors are usually more indolent neo- 
plasms than transformed cells. 

In this report, seven lesions (six gastric, one cecal) 
were classified as large transformed cell lymphoma, 
three were cleaved cell tumors (one each gastric, cecal, 
small bowel), two gastric tumors were high-grade large 
cell lymphoma, and one gastric lesion was an immuno- 
blastic sarcoma. 

Sarcomas. Gastrointestinal sarcomas are character- 
ized by large size, pleomorphism, and necrosis. Malig- 
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nancy is strongly supported by the finding of five or 
more mitoses per 10 high-power fields, necrosis of the 
tumor, and signs of metastases''' (Figs. 3 and 4). Leio- 
myosarcomas are more likely to occur in the gastrointes- 
tinal tract than are fibrosarcomas, neurogenic sarcomas, 
angiosarcomas, or liposarcomas. 

Epithelioid leiomyosarcomas are characterized by bi- 
zarre, rounded cells and are diagnosed with the use of 
the same general criteria as used for leiomyosarcomas. 
They have been reported to be relatively benign lesions 
but sometimes behave very aggressively.’ 

One of the 15 sarcomas was classified as a giant 
schwannoma (Fig. 5); 12 were leiomyosarcomas, and 
two were classified as epithelioid le;iomyosarcomas. 


Site and Symptoms 


Patients with lymphoma. The 13 primary gastrointes- 
tinal lymphomas were located in the stomachs of 10 
patients, the cecum in two, and the small bowel in one 
(Fig. 6). Seven patients had had symptoms for 6 months 
to 3 years. Most of them had been treated for peptic 
ulcer disease. 

Nine patients reported pain, six had gastrointestinal 
bleeding, and four lost weight (Table 2). In two cases, 
upper gastrointestinal contrast radiographic studies had 
been done and the results were interpreted as being 
diagnostic of benign gastric ulcers. One patient had re- 
gional node metastases and direct invasion of the liver at 
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Fic. 1. In this photomicro- 
graph of a cleaved cell gas- 
tric lymphoma, notice the 
irregular contour of nuclei 
with deep indentations 
(clefts) of the nuclear mem- 
brane. Notice the variation 
in size of the nuclei with the 
preponderance of the large 
cell population. Hematoxy- 
lin and eosin (X400). 
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Fic. 2. In this transformed 
cell gastric lymphoma, a ho- 
mogenous cell population is 
seen. The nuclei are fairly 
uniform in size; they are 
round and regular with dis- 
persed chromatin and one 
or more prominent nu- 
cleolus per cell. Mitoses are 
frequent. Cytoplasm is 
abundant and amphophilic. 
Periodic acid-Schiff (x 100). 
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the time of diagnosis, but this was considered by all tients, the stomach in five, the duodenum in two, and 
observers to be part of the primary gastric tumor. the colon in one (Fig. 7). Eleven of these patients com- 

Patients with sarcoma. The sites of the 15 primary plained of abdominal pain, six had gastrointestinal 
sarcomatous lesions were the small bowel in seven pa- bleeding, four were anorexic, and two reported weight 


FIG. 3. In this low-grade 
gastric leiomyosarcoma, 
prominent ovoid nuclei 
with blunt ends and infre- 
quent mitoses are seen. 
Pallisading is not a promi- 
nent feature in this speci- 
men. Cytoplasm is abun- 
dant and contains filmy 
myofibrils. Vascularity is 
sparse. Hematoxylin and 


eosin (X400). 4 ; 
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FIG. 4. In this leiomyosar- 
coma of the small bowel, 
fasicles of spindle cells with 
nuclei exhibiting irregular 
contours are seen. A varia- 
tion in size and shape, more 
frequent mitoses, and less 
cytoplasm and fewer myofi- 
brils are seen than in Figure 
3. No definite pallisading is 
evident, but some swirling 
pattern of the nuceli is ap- 
parent. Hematoxylin and 
eosin (X100). 


loss (Table 2). One patient with a stomach lesion re- cause of pain and anorexia, had been misinterpreted as 
ported only malaise and fever; her 6 X 6 cm leiomyo- normal. Two other patients had no symptoms from 
sarcoma was an incidental computed tomography scan their small bowel tumors until lower gastrointestinal 
finding. One year earlier, her upper and lower gastroin- bleeding was noticed. Eight patients had a history of 
testinal tract contrast radiographs, which were taken be- gastrointestinal tract symptoms from 6 months to 3 





Fic. 5. This giant gastric 
schwannoma exhibits atypi- 
cal features with spindly 
nuclei. There is cellular 
atypia, and mitotic figures 
are present but not promi- 
nent. Areas of myxoid de- 
generation of the stroma are 
shown. A tumor of this size 
with these cellular features 
would be expected to be- 
have in a malignant fashion. 
Hematoxylin and eosin 
(x400). 
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Stomach 





Fic. 6. The 13 lymphoma tumors were distributed as shown above, 
with most being in the stomach. 


years. Two of these patients had upper gastrointestinal 
contrast radiographic studies that were interpreted as 
normal; both had small bowel sarcomas, which could be 
seen in retrospect. | 

Five of the 15 patients’ conditions were diagnosed at 
the time of emergency laparotomy; three had perforated 
tumors of the small bowel and two had perforated 
tumors of the duodenum. These five patients had a long 
history of gastrointestinal tract symptoms, and they had 
been treated for benign peptic ulcer disease for 4 months 
to 3 years. x 

One other patient had liver metastases and one had 
peritoneal implants at the time of diagnosis. Both had a 
long history of gastrointestinal symptoms presumed to 
be secondary to peptic ulcer disease. : 


Treatment 


Patients with lymphoma. In eight cases, resection of 
the tumor was the initial treatment, but in three of these 
curative resection was compromised by perforation of 
the ulcerated tumor. In one other case, the tumor was 
not completely resectable. All four of these patients 
(who had little hope of curative resections) were given 
adjuvant radiotherapy or chemotherapy after resection. 
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TABLE 2. Signs and Symptoms 





Site and Cell Type 
Small 
Stomach Duodenum Bowel Colon 
L/S L/S L/S L/S 
Pain 7/4 0/1 1/5 1/1 
Weight loss 4/0 0/0 0/2 0/0 
Anorexia 2/1 0/0 0/3 0/0 
- Palpable 
abdominal 
mass f 2/0 0/0 0/0 0/1 
Gastrointestinal 
bleeding 5/1 0/2 0/3 1/0 
Total patients 10/5 0/2 1/7 2/1 


L/S = lymphoma/sarcoma. 


i 


Chemotherapy was given as the only treatment in one 
other case, and two patients received radiaticn treat- 
ment only. Two patients refused treatment of any kind. 

Patients with sarcoma. Resection of the primary le- 
sion was the initial treatment for 13 patients and was 
followed by chemotherapy in seven cases. Curative re- 


Fic. 7. The distribution of the 15 gastrointestinal sarcomas was as 
shown above. The small bowel was the site in seven of these cases, the 
stomach in five, and the duodenum in two. 
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TABLE 3. Average Survival by Cell Type 


Group Length of Survival 
Patients with lymphoma 
Large cleaved cell 9.3 years 
(N = 3) 
Large transformed cell 4.3 years 
(N=7) 
“High-grade” large cell 1.5 months 
(N = 2) 
Immunoblastic sarcoma 3 years 
(N= 1) 
Patients with sarcoma 
Leiomyosarcoma 3.1 years 
(N= 12) 
Epithelioid leiomyosarcoma 4.5 years 
(N= 2) 
Schwannoma 1.6 years 
(N = 1) 


section was compromised in six of these cases, by perfo- 
ration in five and obvious metastatic disease in two. 
Another patient received only chemotherapy. One other 
patient had a tumor that was considered unresectable 
initially but was removed after a course of chemother- 
apy and radiation treatments. 


Results 
Patients with Lymphoma 


The overall average survival rate for the group of 13 
patients with primary lymphoma in this report was 4.8 
years. If the two patients who refused treatment are ex- 
cluded, the average survival rate has been 5.5 years, with 
a 55% 5-year survival rate. Of the three patients with 
cleaved cell lymphoma, one survived 9 years, and the 
other two are alive at 9 and 10 years. For the seven 
patients with large transformed cell lymphoma, the sur- 
vival rate averaged 4.3 years, with three 5-year survivors 
who are alive without disease at the time of this writing. 
One other patient with transformed cell lymphoma is 
alive and disease-free 2 years after diagnosis. The two 
patients with “high-grade” large cell lymphoma refused 


TABLE 4. Average Survival by Initial Treatment 


(In Years) 
Group with Group with 
Initial Treatment Lymphoma Sarcoma 

Resection 5.3 . 3.5 

N=8 N = 13 
Radiation therapy 5 n/a 

N=2 N=0 
Chemotherapy 9 2 

N= N= 1 
Chemotherapy/radiation n/a 2 

therapy N=0 N= 1 

No treatment 0.1 n/a 

N=2 N=0 





One postoperative death is excluded from the group with sarcoma, 
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TABLE 5. Average Survival Rate by Site 


Groups Length of Survival 
Patients with lymphoma 
Stomach 5.1 years 
(excluding two who refused treatment) (N = 8) 
Cecum 5.5 years 
(N = 2) 
Small bowel 9 years 
(N = 1) 
Patients with sarcoma 
Small bowel 3.9 years 
(N= 7) 
Stomach 2 years 
(N = 5) 
Duodenum 4 years 
(one death after resection excluded) (N = 1) 
Colon 5 years 


treatment and died 1 and 2 months after diagnosis. The 
patient with immunoblastic sarcoma died 3 years after © 
diagnosis and treatment (Table 3). 

The survival rate for the eight patients with lym- 
phoma whose tumors were resected has averaged 5.3 
years, and four are still alive. Four of these eight patients 
have survived 6, 9, 10, and 10 years without evidence of 
disease. One of the patients whose gastric lymphoma 
(transformed cell) was treated with radiation therapy 
only is alive at 9 years, but the other patient who was 
treated only with radiation therapy for a similar lesion 
had colon and lung metastases develop and died within 
1 year of diagnosis. The patient who was treated only 
with chemotherapy for a gastric cleaved cell lymphoma 
also required a gastrojejunostomy at the time of diag- 
nosis for obstruction but survived 9 years and died with 
disease (Tables 4 and 5). 

The patients who had cleaved cell tumors survived 
longer than those with other types of lymphoma. The 
treatment for these three patients varied somewhat. In 
two cases, these tumors were resected, and one of these 
patients is alive 9 years after treatment. The other pa- 
tient did well for 2 years but then had metastatic disease 
develop involving the tonsils and maxillary sinus. She 
was treated with radiation and survived another 8 years. 
The third patient with cleaved cell lymphoma was given 
chemotherapy and had gastrojejunostomy for gastric 
obstruction. No resection was attempted. She survived 9 
years and died with disease. 


Patients with Sarcoma 


The 12 patients with leiomyosarcoma of the usual 
type survived 3.1 years, on the average. The patient with ~ 
the schwannoma is alive 1.6 years after treatment. One 
of the two patients with epithelioid leiomyosarcoma is 
alive 7 years after resection of a small bowel tumor. The 
other patient who had an epithelioid tumor died from 
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adenocarcinoma of the lung 2 years after resection of her 
gastric tumor (Table 3). 

The overall survival rate for the 15 patients who had 
gastrointestinal tract sarcoma in this report has averaged 
3.2 years, with a 21% 5-year survival rate. For the seven 
patients who had small bowel lesions, the survival rate 
averaged 3.9 years. There are two 5-year survivors in this 
group (7 and 9 years). The 7-year survivor, who had a 
small bowel tumor, is alive at this writing and another is 
alive at 1 year with metastatic disease. In the group of 
five patients who had gastric sarcomas, the survival rate 
averaged 2 years and no patient has lived for more than 
3 years. One is alive at 2 years without evidence of dis- 
ease. The patient who had a colon lesion lived 5 years 
and died at age 88, although liver metastases were evi- 
dent at the time of colon resection in this 83-year-old 
woman. One of the two patients who had perforated 
duodenal tumors died 4 years after a Whipple proce- 
dure, which was followed in 2 years with a debulking 


resection and chemotherapy. The other patient with 


perforated duodenal sarcoma died after resection 
(Tables 4 and 5). 

A common trend seen in both groups of patients, that 
is, those with lymphoma and those with sarcoma, has 
been the long duration of symptoms associated with a 
shorter survival period for many of these patients (Figs. 
8 and 9). 


Discussion 


Lymphoma and sarcoma confined to the gastrointes- 
tinal tract are relatively uncommon lesions. They are 
especially challenging tumors because the symptoms 
they produce may be insiduous or mistaken as typical 
symptoms for benign gastrointestinal tract disorders. 

In spite of advances in radiologic and endoscopic 
technology and technique, these tumors are still very 
easily misdiagnosed. In lymphoma, the mucosa and 
muscular layer of the mucosa are not usually involved 
until late in the disease, making both endoscopic and 
radiologic diagnosis difficult. Sarcomas are also submu- 
cosal and are frequently far advanced and associated 
with necrosis and ulceration by the time of diagnosis. By 
endoscopic examination, early lesions resemble benign 
leiomyomas and accurate diagnosis from a small biopsy 
specimen of the actual tumor is often difficult. 


Lymphoma 


Clinical presentation. The average patient with gastro- 
intestinal tract lymphoma is 55-60 years old (with the 
exception of ileocecal tumors, which usually occur in 
children), and it occurs predominately in men. This was 
true in our experience, with eight men in our group of 
13 patients with primary lymphoma. Pain, weight loss, 
nausea and vomiting, and gastrointestinal tract bleeding 
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Fic. 8. When length of symptoms was longer than 6 months, treatment 


‘was considered to be delayed. A permissive duration of symptoms of 5 


months was considered to be relatively prompt treatment for these 
particular lesions. Notice the high percentage of patients now dead 
with both types of tumors represented in groups for which treatment 
was delayed.. 


are common symptoms of the tumor. One of our 13 
patients, who had a gastric lymphoma, had only nausea. 
Primary sites and related symptoms are fully outlined in 
Table 2. Many authors report the presence of a palpable 
mass as an initial physical finding, but this was true in 
only two of our patients, both of whom had large gastric 
tumors.) 

Perforation of lymphomas is not uncommon because 
these tumors are associated with very little fibroblastic 
reaction, desmoplasia, and fibrosis and resist digestive 
juices poorly. Three of our 12 patients required emer- 
gency laparotomy for previously undiagnosed tumors 
that finally perforated. Two of these were in the stom- 
ach, and one was a cecal tumor. All of these patients had 
been treated for benign peptic ulcer disease for 6 months 
to 3 years. 


8 
7/ 
YEARS 6 r 
oF 7 
SURVIVAL 4 
3 
2 


eer 





D a 


DELAYED PROMPT 
R R 


LYMPHOMA 


Fic. 9. A more obvious result of delayed treatment (symptoms were 
present for 6 months to 3 years) can be seen when the lengths of 
survival for those patients with both types of tumors are compared 
with those treated within 6 months of onset of symptoms. 
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Gross appearance. When lymphomas occur in the 
stomach, they are likely to occur in the posterior wall 
and on the lesser curvature of the body and antrum. In 
the small bowel, most lymphomas occur in the ileum 


and jejunum. Gastric lymphomas can be polypoid, fun- . 


gating, or diffusely infiltrating; ulcers occur in approxi- 
mately half of gastric lymphomas. They are firm but 
softer and more friable, rubbery, and nodular than gas- 
tric carcinomas. About one-fourth are multicentric. 
Gastric carcinomas of equal size are more often asso- 
ciated with regional lymph node spread than are pri- 
mary gastric lymphomas." 

Treatment. Most authors agree that surgical resection 
is the appropriate treatment for primary gastric and in- 
testinal lymphoma. Adjuvant radiotherapy is often 
used, but its efficacy has not been thoroughly evaluated. 
Five-year survival rates of 40% for intestinal lymphoma 
and 67% for gastric lymphoma have been reported for 
the use of the combined treatment of resection and radi- 
ation after resection.'*"'® Rosenfelt and. Rosenberg 
achieved complete remission in 85% of their patients 
with Stage I gastrointestinal lymphoma using wide sur- 
gical resection and radiotherapy after resection.!? Like- 
wise, Paulson et al. found that 100% of patients with 
Stage IE large cell gastric lymphoma were disease-free 
21-41 months after aggressive surgical management and 
72% of patients in Stage ITE who had resection were 
disease-free 12-72 months after treatment.” Although 
the need for radiation and/or chemotherapy after resec- 
tion in patients in Stage IE has not been thoroughly 
established, they strongly advocate systemic therapy in 
all cases of more advanced disease. This seems reason- 
able to us. 

Our overall 5-year survival rate was 67% for the small 
group of patients with intestinal lymphoma and 40% for 
the patients with gastric lymphoma. The 5-year survival 
rate for the patients with gastric lymphoma increases to 
50% if the two patients who refused all treatment for 
their gastric lesions are excluded. The current overall 
5-year survival of 55% compares to 60% in our earlier 
report. 

Clearly, early diagnosis and aggressive surgical resec- 
tion are the critical factors that offer these patients the 
best chance for survival. We continue to recommend 
radiation postoperative to the area of the tumor resec- 
_tion. In cases of cleaved cell tumors, response to all 
forms of treatment, for example, resection, radiation, 
and chemotherapy, appears to be greater than in tumors 
of other differentiations. Although these tumors are con- 
sidered more indolent lesions, aggressive treatment for 
cleaved cell tumors may well result in longer survival. 


Sarcoma 


Clinical presentation. Like lymphomas, primary gas- 
trointestinal sarcomas usually occur in patients in their 
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fifth and sixth decades of life. Our study has an average 
patient age of 57 years and is consistent with most recent 
reports. The symptoms of gastrointestinal sarcomas 
when present are also similar to those associated with 
lymphoma—weight loss, pain, bleeding? Two of our 
patients reported only bleeding (Table 2) and one re- 
ported only malaise and fever. In only one case was a 
palpable abdominal mass noted; this patient had a large 
colon tumor. 

Perforation of sarcomas, like lymphomas, is not an 
unusual occurrence. Five of our 15 patients (three with 
distal small bowel and two with duodenal lesions) had 
tumor perforation at the time of diagnosis. These five 
patients had been treated for peptic ulcer disease for 4 
months to 3 years without definitive diagnostic studies. 

Gross appearance. Sarcomatous lesions are known for 
their large size—most found in the gastrointestinal tract 
are larger than 5 cm in diameter by the time they are 
diagnosed. When these tumors occur in the stomach, 
they are more likely to be found in the midbody and 
fundus. Usually firm, bulky, and lobulated, they have 
the deceptively benign appearance of definite circum- 
scription. Unlike carcinomas and lymphomas, sarcomas 
usually are not diffusely infiltrative, but they do have 
microscopic extension well beyond their apparent mar- 
gins. As they reach a large size, mucosal ulceration, ne- 
crosis, and perforation are not uncommon.!!:!4 

Treatment. There is widespread agreement that wide 
resection of the lesion is the appropriate treatment for 
patients with gastrointestinal sarcomas.*!°?!-*4 The 
tumors are radioresistant and not as responsive to 
chemotherapy as are similar sarcomas in other sites. 
Five-year survival rates after wide resection generally 
range from 30 to 50%. Early diagnosis is the key factor in 
achieving a long disease-free interval or cure. Bedikian 
et al. found that patients with gastric sarcoma whose 
tumors were localized to the stomach wall averaged a 
disease-free interval of 20.6 months compared with 6.5 
months for patients whose tumors involved the gastric 
serosa.’ Additionally, patients with well-differentiated 
tumors that were resected were disease-free for an aver- 
age of 17 months, compared with 6.5 months for moder- 
ately well or poorly differentiated tumors. ReMine re- 
ported a 5-year survival rate of 54% for patients with 
gastric sarcomas who had complete excision of their 
tumors.? Nance and Cohn support this view and advo- 
cate en bloc resections when necessary, including all 
nonessential structures, to remove a large tumor.” Sur- 
gical excision is also recommended for local recur- 
rence.” 

As with lymphomas, early diagnosis and aggressive 
surgical resection are important for long-term survival. 
In our current series, the 5-year survival rate in patients 
with sarcoma has been a dismal 21%, compared with 
50% in our previous report. Only four of our patients 
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with sarcoma are alive at this writing, and one of these 
has evidence of metastatic disease (Fig. 8). 

We have noticed a tendency among our medical col- 
leagues to rely on the empiric treatment of many gastro- 
intestinal complaints with H2 blockers of gastric secre- 
tions (cimetadine) without a thorough diagnostic search 
for a definitive cause. These medications are very effec- 
tive in many incidences and, unfortunately, they may 
mask the early symptoms of ulceration, pain, and 
bleeding by actually healing the source of symptoms in 
malignant ulcerations. Others have also reported this 
trend.*°*” When symptoms reappear later, they are 
usually from a large tumor, and they tend to be dramatic 


with bleeding and perforation of the tumor. The time 


interval obviously allows the tumor to progress beyond 
reasonable hope of cure in many cases. 


Summary and Conclusions 


A disturbing trend evident in this report is the increas- 
ingly lengthy history of symptoms and prolonged treat- 
ment periods for suspected peptic ulcer disease in 15 of 
the patients in this report. We feel this has adversely 
affected the survival rates. In this group of patients, de- 
finitive treatment was significantly delayed in 54% of the 
cases because of the presumed, unconfirmed diagnosis 
of benign peptic ulcer disease. Seven patients with lym- 
phoma (54%) and eight patients with sarcoma (53%) had 
been treated for 6 months to 3 years without a con- 
firmed diagnosis with symptoms related to their tumors, 
and eight of these 15 had progression to perforation at 
the site of the tumor by the time the diagnosis was made. 
This type of delay occurred in only 35% of patients in 
our earlier study. The glaring difference in the survival 
rate between the earlier and current groups is evidence 
of the correlation between these factors and emphasizes 
the critical importance of early diagnosis. The potential 
for long-term survival in most of the patients in our 
current group was compromised by late diagnosis and/ 
or perforation at the site of the tumor. More than any 
other single factor, this substantial delay in diagnosis 
and appropriate treatment portends a dismal prognosis 
for these patients (Fig. 9). A high index of suspicion and 
a meticulous search for an accurate diagnosis followed 
by aggressive surgical treatment is necessary if we are to 
increase the years of survival or effect permanent cure 
for patients with lymphoma and sarcoma of the gastro- 
intestinal tract. 
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Is an Aggressive Surgical Approach to the Patient 
with Gastric Lymphoma Warranted? 
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LESTER E. WOLD, M.D., and DUANE M. ILSTRUP, M.S. 


At the Mayo Clinic, from 1970 through 1979, 84 patients (52 
males and 32 females) had abdominal exploration for primary 
gastric lymphoma. All patients were observed a minimum of 5 
years or until death. The histologic findings for all 84 patients 
were reviewed. Forty-four patients had “curative resection,” 
and 40 patients had either biopsy alone or a palliative proce- 
dure. The probability of surviving 5 years was 75% for patients 
after potentially curative resection and 32% for patients after 
biopsy and palliation (p < 0.001). The operative mortality rate 
was 5% overall and 2% after potentially curative resection. 
Increased tumor size (p < 0.02), increased tumor penetration 
(p < 0.01), and lymph node involvement (p < 0.02) decreased 
the probability of survival, whereas histologic classification did 


_ not affect survival. Radiation therapy after surgery did not 


significantly affect the survival rate for the entire group or the 
survival rate for patients who had potentially curative resec- 
tion. Resectability was associated with increased patient sur- 
vival—independent of other prognostic factors—when our ex- 
perience was analyzed by the Cox proportional-hazards model 
(p < 0.005). It was concluded that an aggressive surgical atti- 
tude in the treatment of primary gastric lymphoma is war- 
ranted. The role of radiotherapy remains in question. 


rare tumor that constitutes 2-5% of malignant 

gastric lesions. Because of its rarity, few institu- 
tions have been able to accumulate a sufficient number 
of patients to allow meaningful analysis and to deter- 
mine an optimal approach to treatment. At our institu- 
tion, experience with primary gastric lymphoma was last 
reported by Burgess et al.' in 1971. Since then, institu- 
tional philosophy has been that patients with primary 
gastric lymphoma should be treated by aggressive resec- 
tion followed by adjuvant radiotherapy. Worldwide, 
however, the relative radiosensitivity of malignant lym- 
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phoma, coupled with its reputation for systemic dissem- 
ination, has led to a conservative attitude toward sur- 
gery. Primary radiotherapy alone and palliative resec- 
tion with adjuvant radiotherapy have been advocated as 
treatments of choice.“ Various factors have been iden- 
tified as prognostic determinants, yet few studies have 
addressed their relative significance—that is, which fac- 
tors are most important. Our goals were to determine 
what factors affect prognosis and whether an attempt at 
potentially curative resection is indicated. 


| Methods 


The histories of all patients who presented with lym- 
phoma of the stomach at the Mayo Clinic from 1970 
through 1979 were reviewed. Only patients with pri- 


_ mary gastric lymphoma confirmed by abdominal explo- 


ration were included. Patients with secondary involve- 
ment of the stomach by non-Hodgkin’s lymphoma, 
Hodgkin’s disease, or pseudolymphoma or a history ofa 
myeloproliferative disorder were excluded. Tumor loca- 
tion, size, depth of penetration, and lymph node status 
were obtained from operative and surgical pathology 
reports. Tumor histologic characteristics were rere- 
viewed for every patient by one of us (L.E.W.) and were 
described according to the Rappaport, Kiel, and Work- 
ing Formulation classifications.’ Patients were consid- 
ered to have died from lymphoma unless there was an 
obvious alternative cause in the absence of clinically 
persistent or recurrent lymphoma. The probability of 
surviving with lymphoma was calculated by the Kap- 
lan-Meier method, and survival curves were compared 
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with the use of the log-rank test.’ Independence of 
prognostic factors and the affect of continuous variation 
on survival were assessed with the use of the Cox pro- 
portional-hazards model.® 

From 1970 through 1979, 84 patients had abdominal 
exploration for primary gastric lymphomia. Of the 84 
patients, 52 (62%) were men and 32 (38%) were women, 
with a mean (+SD) age of 65 + 11 years. Follow-up data 
were available on all patients for at least 5 years or until 
death. 


Results 
Pathologic Findings 
The most frequent site for tumor origin was the distal 


portion of the stomach (44%). Twenty-one per cent of 
the tumors arose in the proximal portion, and 12% arose 


` in the body of the stomach. Twenty-three per cent of the 


$. tumors either showed diffuse gastric infiltration or in- 


i 


volved more than two-thirds of the stomach such that 
the location of origin could not be determined. The 
mean (+SD) maximal tumor dimension was 9.5 + 5.2 
cm (range: 3-30 cm). Twenty-six tumors were confined 
to the muscularis propria, and 10 involved the serosa. 
Forty-six patients had tumor invasion beyond the stom- 
ach to adjacent tissues, and seven of these patients had 
distant intra-abdominal involvement, presumably from 
intraperitoneal spread. Information regarding depth of 
penetration was unavailable for two patients. Forty- 
seven patients (56%) had regional lymph nodal involve- 
ment. | 

Forty-one patients had bone marrow biopsy during 
the perioperative period, but only one patient had bone 
marrow involvement. Twenty-four patients had sple- 
nectomy as part of the operative procedure. The spleen 
was involved by direct extension in four patients and 
was normal on pathologic study in the other 20 patients. 
Three patients had involvement of the liver by direct 
extension. Twenty-one patients had either needle or 
wedge biopsy of normal-appearing liver, and all speci- 
mens were free of lymphoma. 


Surgical Results 


Forty-four patients had potentially curative resection 
-all known tumor was believed to have been removed 
by the surgeon at the time of operation. Thirty-two pa- 
tients had distal subtotal gastrectomy, 11 patients had 
total gastrectomy, and one patient had proximal subto- 
tal gastrectomy. One patient died within 30 days of 
operation (after total gastrectomy), for an operative 
mortality rate of 2.3%. A potentially curative resection 
could not be accomplished for the remaining 40 pa- 
tients. Twenty-two of these patients had biopsies alone, 
while 18 had various palliative procedures. In this 
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FIG. 1. Survival rate of patients with gastric lymphoma according to 
type of operation. Five-year survival rates (tSEM) are indicated. 


group, there were three deaths within 30 days of opera- 
tion, for an operative mortality rate of 7.5%. 


Survival 


The probability of surviving for 5 years after poten- 
tially curative resection was 75%, compared with 32% 
after biopsy with or without palliation (p < 0.001) 
(Fig. 1). 

Tumors were grouped according to their largest single 
dimension. Although there was no significant difference 
in the probability of survival between the patients in 
either group, patients with larger tumors tended to have 
decreased survival (Fig. 2). When analyzed as a continu- 
ous variable, however, increased tumor size was asso- 
ciated with a poorer survival rate (p < 0.02). 

Survival rate differed significantly (p < 0.01).with the 
extent of tumor penetration. Patients with tumors that 
were confined to the stomach had a higher probability of 
survival than did patients with tumors that had ex- 
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FIG. 2. Survival rate of patients with gastric lymphoma according to 
tumor size. Five-year survival rates (+SEM) are indicated. 
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Fic. 3. Survival rate of patients with gastric lymphoma according to 
tumor penetration. Five-year survival rates (+SEM) are indicated. 


tended to adjacent organs or spread to distant abdomi- 


nal sites (Fig. 3). 

The probability of surviving 5 years was 68% when the 
lymph nodes were not involved with tumor, compared 
with 43% when the lymph nodes were involved with 
tumor at the time of operation (p < 0.02) (Fig. 4). 

The survival rate was calculated in relation to tumor 
classification by the Rappaport, Kiel, and Working For- 
mulation methods (Table 1). Although patients with 
well-differentiated lymphocytic, plasmacytic, and cen- 
trocytic lymphomas tended to do better than those with 
poorly differentiated immunoblastic lymphomas (Kiel 
method), the survival rate could not be correlated with 
lymphoma classification. 

There was no significant difference in the survival rate 
between patients who received radiotherapy after sur- 
gery and those who did not (Fig. 5). Also, there was no 
significant difference in the survival rate between pa- 
tients who received radiotherapy after potentially cura- 
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Fic. 4. Survival rate of patients with gastric lymphoma according to 
lymph node status. Five-year survival rates (4SEM) are indicated. 
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TABLE 1. Survival of 84 Patients with Gastric Lymphoma According 
to Classification of the Lymphoma 


Five-Year 
No. of Survival Rate 
Classification Patients . (% + SEM) 

Rappaport classification 

Well-differentiated lymphocytic 3 ' 100 

Diffuse poorly differentiated 

lymphocytic ! I 100 

Diffuse mixed histiocytic/lymphocytic 27 44+ 10 

Diffuse histiocytic 53 40+7 
Kiel classification 

Lymphocytic 2 100 

Plasmacytic | 100 

Centrocytic 1 100 

Diffuse centroblastic/centrocytic vf | 44+10 

Centroblastic 49 4i+7 

Immunoblastic 4 25 +22 
Working Formulation 

Small lymphocytic 3 100 

Diffuse small cleaved | 100. 

Diffuse mixed small cleaved and large 

cell 27 åå +10 
Diffuse large cell 49 4l +7 
Immunoblastic large cell 4 25429 


tive resection and those who only had potentially cura- 
tive resection (Fig. 6). 

The Cox proportional-hazards model was used to 
identify factors that were independently associated with 
patient survival. The factors analyzed included tumor 
histologic characteristics, tumor penetration, lymph 
node status, tumor size, tumor resectability, and radio- 
therapy. Only tumor resectability affected the patient 
survival rate, independent of the other factors (p 
< 0.005). When analysis was done for the 44 patients 
who had potentially curative resection, only tumor size 
had an independent effect on the patient survival rate 
(p < 0.01). 


Discussion 


Multiple factors have been identified as prognostic 
determinants for patients with primary gastric lym- 
phoma. We found that larger tumor size, increased 


' depth of tumor penetration, and involvement of re- 


gional lymph nodes tended to be associated with a de- 
creased survival rate. These associations compare favor- 
ably with the experiences of others. Joseph and Lattes? 
found a 5-year survival rate for nine of nine (100%) 
patients with tumors smaller than 5 cm, eight of 11 
patients (73%) with tumors 5-10 cm, and only nine of 
25 (36%) patients with tumors larger than 10 cm. Dwor- 
kin et al.'° noted 5-year survival rates of 58%, 50%, and 


-32% for the same groups, respectively. Lim et al.,'' how- 


ever, did not find an association between tumor size and 
the patient survival rate. 

Although others”'®-!* have reported a decreased sur- 
vival rate when there was full-thickness penetration, we 
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found a decrease in the survival rate only when the 
tumor had extended locally beyond the stomach to in- 
vade adjacent tissues. However, only Shiu et al.'* identi- 
fied the number of lesions with full-thickness involve- 
ment that had spread to adjacent tissues. Of their 24 
patients with adjacent tissue involvement, only five sur- 
vived free of disease for 5-24 years after operation. 

In our experience, involvement of regional lymph 
nodes decreased the 5-year survival rate from 68 to 43%. 
Our experience is similar to that reported by others. In 
other studies, involvement of regional lymph nodes de- 
creased the 5-year survival rate from 72 to 22%,’ from 
81 to 33%,” and from 60 to 21%." 

Some authors*?”!* have suggested that patients with 
well-differentiated lymphomas fare better than patients 
with poorly differentiated lymphomas. Others,”!* how- 
ever, have not found a relationship between survival and 
histologic characteristics. We identified a few patients 
with a favorable prognosis. Four patients whose lym- 
phomas were classified as well-differentiated lympho- 
cytic or diffuse poorly differentiated lymphocytic by the 
Rappaport classification; as lymphocytic, plasmacytic, 
or centrocytic by the Kiel classification; or as small lym- 
phocytic or diffuse small cleaved cell by the Working 
Formulation had a 5-year survival rate of 100%. How- 
ever, we did not find a significant difference in the sur- 
vival rate among the other subtypes, regardless of which 
method was used for classification. 

The role of radiotherapy in the treatment of primary 


gastric lymphoma is highly controversial. Dworkin et 


al.'° reported no difference in the disease-free survival 
rate between patients who had operations with radio- 


‘therapy and patients who had operations alone. How- 


ever, Shiu et al.,!* from the same institution, reported an 
increased survival rate in a group of patients treated with 
radiotherapy. Fleming et al.'!° reported a poor survival 
rate for 15 patients who had primary chemotherapy or 
radiotherapy (or both)—one of 15 patients was alive at 
20 months. Furthermore, four of five patients who had 
aggressive chemotherapy without resection had massive 
upper gastrointestinal hemorrhage that required emer- 
gent operation. Weingrad et al.'° reported their experi- 
ence with all primary gastrointestinal lymphomas. They 
found no difference in the disease-free survival rate 
among patients who had operation alone, operation 
with radiotherapy, or primary radiotherapy. However, 
their complication rate attributable to radiotherapy was 
12% after resection, compared with 22% without resec- 
tion. Only Herrmann et al.’ advocated primary radio- 
therapy. In their experience involving 71 patients with 


` primary gastrointestinal lymphoma, they found that 


tumor size, degree of local extension, and the type of 
operative procedure had no prognostic importance. 
Our study showed a tendency toward an increased 
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FIG. 5. Survival rate of patients with gastric lymphoma according to 
adjuvant radiotherapy. Five-year survival rates (+SEM) are indicated. 


survival rate for patients who had radiotherapy, but 
there was no statistically significant difference for either 
the group as a whole or the group that had potentially 
curative resection. Furthermore, we found that radio- 
therapy had less of an effect on the survival rate than did 
surgical resectability or tumor size. 

The generally accepted treatment for primary gastric 
lymphoma has been surgical resection when feasible. 
Most reports have advocated resection as the primary 
therapy.!!%!!!>-!7 Previously, Burgess et al.,! from our 
institution, reported a 5-year survival rate of 50% for 
patients with primary gastric lymphoma overall and a 
5-year survival rate of 64% for those who had resection. 
Lim et al.'! found a 5-year survival rate of 67% in pa- 
tients after resection. However, others have found no 
benefit from resection.** Herrmann et al.? reported that 
resectability was not associated with the survival rate for 
patients with Stage I and II disease (all gastrointestinal 
lymphomas). Furthermore, they reported no difference 
in the disease-free survival rate between patients who 
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FIG. 6. Survival rate of patients with gastric lymphoma zccording to 
adjuvant radiotherapy after potentially curative resection. Five-year 
survival rates (+SEM) are indicated. 
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had resection combined with radiotherapy and those 
who had radiotherapy alone (a 75% survival rate for 
both treatments at 5 years), and they found a decreased 
survival rate after resection alone (25% at 5 years). 

Our recent experience relates resectability to a more 
favorable prognosis for patients ‘with primary gastric 
lymphoma. Herein, we report a 5-year probability of 
survival of 75% for patients with resectable lesions, 
compared with 32% for patients with unresectable (or 
partially resectable) lesions. However, our experience 
also suggests that tumor size, depth of tumor penetra- 
tion, regional lymph node involvement, and histologic 
classification affect prognosis. One may ask whether the 
patients who had potentially curative resection had an 
increased survival rate simply because their tumors 
tended to be less advanced. However, analysis with the 
use of the Cox proportional-hazards model demon- 
strates that resectability influenced the patient survival 
rate independent of the other factors. Because the effi- 
cacy of radiotherapy remains to be determined, we pro- 
pose that an aggressive surgical attitude in the treatment 
of primary gastric lymphoma is warranted. 
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Dr. KIRBY I. BLAND (Gainesville, Florida): I want to congratulate 
Dr. van Heerden and his associates, and Dr. Adkins, Dr. Scott, and Dr. 
Sawyers for bringing to the attention of the Association an important 
and increasingly accepted concept for the critical appraisal of ap- 
proaches to gastric and intestinal lymphomas. Until recently, little 
objective data was forthcoming with regard to the biology and the 
management of this relatively uncommon neoplasm. Indeed, a quick 
perusal of the literature that has existed since the mid-1960s would 
suggest that we, perhaps, should discount many of these reports be- 
cause of the inclusion of what has been termed ‘ ‘pseudolymphoma” of 
the stomach. In many of the series we have seen, perhaps, in excess of 
one third of these cases, the pathologist and clinician were confusing 
gastric lymphomas with the pseudolymphomatous lesion of which 
there are actually three distinct histologic types: (1) the “inflamma- 
tory” variant with accompanying ulceration and fibrosis, (2) the an- 
giofollicular lymphoid hyperplasia, which was mentioned, and (3) nod- 
ular lymphoid hyperplasia. When one is in the abdomen, the differen- 
tiation grossly of the pseudolymiphomatous process from gastric 
lymphoma is often not possible. 

For concomitant diffuse intestinal lesions, thé necessity of micro- 
scopic differentiation of mitotic rates and nuclear cytology is para- 
mount to exclude the pseudolymphoma. This lesion usually has an 
earlier onset in life and often has involvement of smaller sites in the 
gastric mucosa, and many consider the gastric pseudolymphoma to be 
a premalignant process. 

Over the past two decades, however, and as late as 1977, most 
reports suggest that the pseudolymphoma and reticulum-cell sarco- 
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mata classifications are essentially uninterpretable in light of our cur- 
rent knowledge. As Dr. van Heerden’s series spanned the era from 
1970-1979 in which critical alterations have occurred both in pathol- 
ogy and immunology, one would have to ask if these classifications are 
going to be preserved. I believe he used the Crile classification i in this 
case, and as we know, the Rappaport:and the Lukes’ classifications 
have been used extensively. 

In use of these classifiations, were the lymphocytic predominant 
groups observed to have the worst prognosis? You observed an increase 
in tumor size, the positive lymph nodes, and depth of tumor penetra- 
tion as important prognosticators. Have you noted the histologic pre- 
dominance of the cell type to have an important bearing in these 
results? Another important aspect is that many of us are now using 
flow cytometric analysis in which one can differentiate the hypertetra- 
ploid or hyperdiploid variant. Did that reflect poorly on the prognosis 
of these patients? 

Our experience is essentially the same as the authors in this study, in 
that radiation adds little to palliation and perhaps nothing to survival, 
whereas the duration necessary for delivery of radiation therapy will 
incur morbidity, which translates into a reduction in the quality of 
survival. 

Although we all consider gastric lymphoma as a multicentric dis- 
ease, do you currently attempt to resect the lesion for margins and 
obtain a frozen section? Thereafter, do you clip the bed around this 
tumor resection and follow this anatomic site with scans to evaluate 
responses to cytotoxic chemotherapy and/or radiation? 

Another fundamental question, since you have looked at the vari- 
ance of gastric lymphoma, especially the multiple variants with bad 
histology, e.g., the nodular or the large-cell variants, would you do a 
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lesser operative procedure if you knew before operation on gastro- 
scopic biopsy the cell type of the lesion? 


Dr. J. SHELTON HORSLEY (Richmond, Virginia): I have enjoyed 
both of these papers very much. I had the opportunity of reviewing Dr. 
Adkins’ manuscript,.and I would just like to re-emphasize the point he 
made that 50% of their patients were treated from 6-36 months with 
the wrong diagnosis. They were treated for peptic ulcer disease. They 
should have had barium studies and endoscopic examinations. We 
have all had this problem. Dr Bland alluded to it. When you endoscope 
a patient with gastric lymphoma, sometimes you can make the diag- 
nosis promptly with a good biopsy through the scope, but we all know 
these scopes produce small biopsies, and it is often difficult for the 
pathologist to give us an accurate diagnosis. I would like to ask both 
speakers, how many of their patients with gastric lymphomas had 
accurate histologic diagnoses before operation? 

We also believe in an aggressive approach. Ifthe lesion is confined to 
the stomach or to the small bowel and can be resected in its entirety, 
this should certainly be done. If we have the information beforehand 
that the patient does, in fact, have a gastric lymphoma, we would 
certainly proceed with a bone marrow evaluation before operation, 
and at the time of surgery would very carefully stage the patient paying 
special attention to all of the lymph nodes in the abdominal cavity, 
obtaining random biopsies of the liver if nothing was seen grossly and 
also evaluating the spleen by careful examination. 

Our experience has been similar to that of Dr. van Heerden’s, al- 
though not nearly as extensive. Our current approach to lymphoma is 
to resect the lesion if it grossly seems to be resectable. If the bone 
marrow examination and careful staging demonstrate no further dis- 
ease, we would simply follow this patient. The place of chemotherapy 
and radiation therapy as adjuvants, under these circumstances, is yet to 
be defined. 


DR. HAROLD J. WANEBO (Charlottesville, Virginia): I have also 
enjoyed both of these presentations and would comment on Dr. 
Adkins’ and Dr. Sawyers’ presentation primarily. 

I have little to add now because Drs. Shelton Horsley and Kirby 
Bland have really usurped all of the major questions, but I would 
re-emphasize what was said, that it is amazing that this group of sur- 
geons who do a lot of gastrointestinal surgery have not been offered 
these patients much earlier, ; 

We have seen the same thing. In particular, we have seen the same 
situation with gastric cancer in that we have observed no change in the 
staging in recent years. Patients have the same advanced stage now as 
they did 10 years ago, which is something that needs to be examined. 

In our own experience with 29 patients with gastric lymphoma, 23 
had resectable lesions. Sixty per cent had so-called curative resection 
and the rest were palliative. 

Our median survival in the curative group was 64 months. The 
5-year survival rate was 50%. In the palliative group, survival was 20 
months and in the unresectable group it was 7 months. 

The first question I would ask relates to staging. I believe being 
forewarned is forearmed, and the idea of staging at the operating table 
seems important. I believe Dr. Horsley pointed this out, and I would 
ask the authors: what is their own plan for staging, and what do you do 
about the spleen? We examine the spleen but have not biopsied or 
removed it. We biopsy the liver and do biopsies of selective lymph 
nodes. How should we assess the spleen? 

Secondly, how do you manage the difficult infiltrated gastric lesion? 
Are these patients candidates for total gastrectomy? What do you do 
about the proximal lesion? 

Thirdly, what was the cause of failure; were these failures local, 
regional, or were they manifested as disseminated disease? This might 
have an impact on the subsequent management. 

We have the same questions about radiation. I do not believe radia- 
tion in our own series has added anything to those patients who had 
curative resection, although it may have helped those with palliation. 

Lastly, I would like to ask Dr. van Heerden’s group what their 
consideration is of the best staging system. It is confusing when you 
look at this. There is an array of staging systems for lymphoma, but 
how do we put in something that makes sense for gastric lymphoma? 
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Dr. IRVING D. FLEMING (Memphis, Tennessee): I appreciate the 
privilege of discussing this paper. We have noticed a new syndrome in 
our institution about 3 or 4 years ago, and that is the syndrome of 
endoscopy, biopsy, diagnosis of lymphoma, systemic chemotherapy 
followed by hemorrhage, and middle-of-the-night consultation. This 
happened three times in a row in | year. 

This prompted us to review our experience at our institution on 
gastric lymphomas. We found that of the 14 patients managed by 
nonoperative treatment there were no survivors free of disease, and of 
the 17 patients treated by resection, roughly 50% were surviving free of 
disease. 

Our conclusion is the same as the authors’, which is that this is 
primarily a surgical disease. The nonsurgical treatment has not been 
effective, at least not in our institution. 

There was little mention about chemotherapy in this meeting, and 
virtually every patient with lymphoma in our institution, the che- 
motherapists have hold of in one way or another and believe that 
without chemotherapy there is no way the patient can survive. 

We have convinced the chemotherapists that they cannot give effec- 
tive 5-drug therapy with a gastric tumor in place without a major 
complication of either perforation or hemorrhage; therefore, now our 
approach is resection followed by postoperative chemotherapy, and 
thus far in a short series of patients it is holding up well. 

I would like to ask one question of Dr. van Heerden. That is, what iš 
his recommendation for the 25% of these tumors that occur tn the 
proximal stomach around the gastroesophageal lesion? Do you recom- 
mend total gastric resection or a proximal gastric resection? 


Dr. R. BENTON ADKINS, JR. (Closing discussion): I would like to 
thank the discussants. 

Dr. Bland, we eliminated all of our pseudolymphomas by having our 
pathologist do lymphocyte cultures. With Dr. Robert Collins being 
there, the Lukes-Collins method of classification is used on all possible 
lymphoma tissue. Tissue cultures are done on every lymph node we 
take out, even those removed for the diagnosis of cat scratch fever, etc. 

We found that we did not have any gastrointestinal lymphomas that 
were T cells. They were all B cells, and the B cells were divided into 
transformed type, of the uniform type, and the cleaved cell type. Most 
of the gastrointestinal tract cleaved cell tumors are giant cleaved cells 
or large cleaved cells. 

Irradiation does not help much. We used it after operation if com- 
plete resection was not possible, Radiation probably helps more in the 
cleaved cells than the transformed cells, and ifa tumor has that classifi- 
cation, then probably it and all of those like it should receive postoper- 
ative radiation. 

Dr. Horsley, we did as many of the endoscopies on these patients 
before operation as we possibly could whether they had been done 
before or not. We do not do well with preoperative diagnosis. We had 
some ulcers that had once been ulcerated and then they had healed and 
a few tumors that were biopsied by us, and we got negative biopsy 
reports just like the gastroenterologists did. We then found at the time 
of resection that the tumor was underneath. 

Five lymphomas and three sarcomas were diagnosed before opera- 
tion. Remember, many of them were perforated or bleeding and were 
operated on as an emergency. 

Dr. Wanebo, you asked about prolonged treatment. We noticed that 
the gastroenterologists are treating these patients with antacids and 
Tagamet®, for a long time. They are diagnosing some of them and then 
referring them to their colleagues, the oncologists; therefore, they have 
had no surgical treatment. 

Dr. Fleming, we did not have that bad experience of having them 
diagnosed, treated with chemotherapy, and then ‘perforating. I know 
that problem. We had three such problems in our earlier series. In our 
recent series not even the oncologist nor radiologist got to treat many 
of them before they bled or perforated because they were not diagnosed 
until then. 

Dr. Wanebo, all of our failures were from local recurrence in both 
the sarcomas and the lymphomas, and we did stage all of the lym- 
phomas at the time of resection except for those that were perforated 
and had gross contamination of the peritoneal cavity. 

Chemotherapy for the large cleaved cells is very effective. For trans- 
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formed cells it does not seem to work well. Therefore, radiation, resec- 
tion, and chemotherapy are fairly effective if you have the large cleaved 
cell types, but with the transformed cells, we could not tell that any- 
thing other than resection was very effective, 


l 


DR. C. B. ROSEN (Closing discussion): My coauthors and I appreci- 
ate the opportunity to share our experience with you, and we would 
like to thank each of the discussants for their insightful comments and 
provocative questions. 

Dr. Bland has brought up several important issues that I would like 
to address. First, there is a need to exclude pseudolymphoma. In our 
series we did have one pathologist review all of the operative speci- 
mens. Furthermore, we classified each of these tumors not only ac- 
cording to the Keel classification, but also according to the Working 
Formulation and Rappaport systems. We did not see any benefit be- 
tween one system or the other. Although the immunoblastic lym- 
phomas in the Keel classification are the more aggressive lymphomas 
and were associated with tumors that tended to be larger and have 
lymph node involvement, we could not use that association to account 
for these tumors behaving worse than others. In other words, it ap- 
pears that resectability, in and of itself, renders a better prognosis. 

We have not as yet looked at these tumors with flow cytometry. 
Many other tumors have been studied at our institution, and flow 
cytometry with both gastric lymphoma and other lymphomas may 
indeed prove interesting. 

For those tumors that are incompletely resected, it certainly is 
worthwhile to mark residual tumors with radiopaque clips to help with 
adjuvant radiotherapy in the postoperative period, and we certainly 
recommend it be done. 

Both Dr. Bland and Dr. Horsley brought up the question of what 
role gastroscopy should play in the preoperative evaluation of patients 
suspected of having primary gastric lymphoma. In our experience, 
preoperative endoscopy was often misleading and had little impact on 
operative strategy once a gastric mass or, ulcer had been identified. 
Endoscopic biopsy samples were frequently nondiagnostic or falsely 
diagnostic. Differentiation between mpaeme and high-grade carci- 
nomas was most difficult. 

Dr. Horsley has asked how patients with primary gastric lymphoma 
should be staged in the perioperative period and whether or not we 
examine bone marrow aspirations. 

Some of our patients were indeed staged as would be other patients 
with lymphoma. Forty-four patients had bone marrow biopsies either 
before operation because of an endoscopic diagnosis or after operation 
after the diagnosis of lymphoma was established. Only one of these 44 
patients proved to have bone marrow involvement by lymphoma. 
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Twenty-four of our patients had splenectomy at operation. Four of 
these splenectomies were performed because of direct extension of the 
tumor to the hilus of the spleen. The other 20 spleens were removed in 
the course of gastrectomy and all 20 were uninvolved by lymphoma. In 
addition, 21 needle biopsies of normal-appearing liver tissue were per- 
formed, and results of all 21 biopsies were negative. Three tumors did 
have direct extension to the surface or into the parenchyma of the liver 
and were resected en bloc with the remainder of the tumor. 

Dr. Wanebo brought up the question of whether or not total gas- 
trectomy should be performed for diffuse lesions that involve a large 
portion of the stomach. Likewise, Dr. Fleming has asked whether or 
not we should perform total gastrectomy for lesions in the proximal 
portion of the stomach. One of our patients did have a proximal 
gastrectomy, but it is our belief that if it can be safely performed with 
low risk, total gastrectomy is the reasonable approach. We also believe 
that even with diffuse or large tumors, a potentially curative resection 
should be attempted if it can be done safely. However, if one should 
encounter an esophageal or duodenal margin that is involved by 
tumor, an aggressiv2 attempt to achieve a free margin is probably 
unwarranted, as the likelihood for achieving a potentially curative 
resection in these situations is low. 

Dr. Wanebo, as far as staging classifications, perhaps the TMN clas- 
sification would be best to describe primary gastric lymphomas. How- 
ever, in our manuscript we simply chose to use a descriptive format so 
that any other staging classification could be applied to our data. 

Dr. Adkins, I enjoyed your presentation of the Vanderbilt experi- 
ence and appreciated the opportunity to review your manuscript. Cer- 
tainly the Vanderbilt experience with an aggressive approach to resec- 
tion complements our own. However, I did find it interesting that two 
of the ten primary gastric lymphomas in your series presented as an 
emergency with perforation, whereas in our experience nearly all 
operations were on an elective basis. Perhaps this difference may be 
attributed to differences in our clinical settings and referral patterns. 

Before concluding, I would like to emphasize another point. There 
were 12 long-term survivors after noncurative procedures in our expe- 
rience. Six of these patients had residual tumor that was described by 
the surgeon but not proven by biopsy at the time of operation. Thus, 
one wonders if these patients may have had benign adenopathy in 
association with their tumors and whether the resection that was per- 
formed may indeed have been potentially curative. This concern em- 
phasizes the need for the surgeon to adequately stage all lymphomas at 
the time of operation. 

Finally, based on our experience, we have concluded that primary 
gastric lymphoma is best treated primarily by resection. The role of 
radiotherapy remains to be defined. A prospective randomized trial of 
radiation as adjuvant therapy is needed. 


-i 





Correlation of Cholecystokinin Receptors with 
Gallbladder Contractility in Patients with Gallstones 
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The authors have previously identified two groups of patients 
with gallstones: those whose gallbladders contract the same as 
those of normal volunteers and show an increased sensitivity to 
endogenous cholecystokinin (CCK) (“contractors”) and those 
whose gallbladders are relatively unresponsive (“‘noncontrac- 
tors”). To define the mechanism responsible for these differ- 
ences in contractility, the authors have measured CCK recep- 
tors on gallbladder muscle of patients with gallstones. 
Twenty-three patients with gallstones and 10 healthy volun- 
teers (controls) fasted overnight. Simultaneous plasma sam- 
ples for radioimmunoassay of CCK release and ultrasono- 
graphic measurements of gallbladder volume were obtained 
before and at intervals for 60 minutes after ingestion of Lipo- 
mul®. Patients with gallstones had cholecystectomy, and CCK 
receptors were determined on cell membranes from gallbladder 
specimens by use of radiolabeled analogs of CCK-8-SO,. His- 
tologic sections were graded for the degree of inflammation and 
scarring. Thirteen patients with gallstones were identified as 
contractors and 10 as noncontractors. Basal gallbladder vol- 
umes were not significantly different between patients in either 
group. The total integrated output of CCK for contractors was 
1.6 + 0.2 ng- min/ml compared with 5.5 + 1.2 ng- min/ml for 
controls, while the integrated output for noncontractors was 
11.1 + 2.1 ng: min/ml. Contractors had a higher number of 
CCK-binding sites (27.6 + 6.8 fmol/mg protein) than did non- 
contractors (4.8 + 1.0 fmol/mg protein). CCK receptors in 
gallbladders of all patients with gallstones correlated closely 
with gallbladder motility (y = 1.149, x = 0.624, r = 0.7, p 


< 0.001). Although contractors had more mild inflammation 


and scarring, 40% of noncontractors had mild inflammation 
and scarring; there was no correlation. A decrease in CCK 
receptors may be an early event in the pathogenesis of gall- 
stone formation by causing a decrease in gallbladder motility in 
some patients. 
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stones, with as many as 600,000 cholecystecto- 
mies done annually; approximately 10,000 
deaths per year are related to this disease.’ The precise 
cause of cholesterol gallstone formation is unknown, 
and most investigations have been aimed at under- 
standing the pathogenesis of gallstones by focusing on 
physiochemical properties of the saturability of biie.” 
Initiation of stone formation (nucleation) and stone 
growth mechanisms are equally important, but infor- 
mation has only recently become available regarding 
these factors. Decreased gallbladder motility may be a 
key pathogenic factor, and stagnant flow with supersat- 
uration of bile are postulated to lead to precipitation of 
cholesterol crystals.? Abnormal gallbladder emptying 
has been implicated as a responsible factor for the in- 
creased incidence of gallstone formation in pregnant 
women,’ people taking sex hormones,” and patients re- 
ceiving total parenteral nutrition.® 
The chief humoral agent affecting gallbladder con- 
traction is cholecystokinin (CCK), although other hor- 
mones may play a role.”* Investigators in our laboratory 
previously showed a close correlation between contrac- 
tion of the gallbladder and circulating concentrations of 
CCK in humans after fat ingestion’ and after exogenous 
administration of pure CCK.!° We have identified two 
distinct groups of patients with gallstones!!: “contrac- 
tors,” patients whose gallbladders emptied the same as 
those of normal volunteers, and “noncontractors,” pa- 
tients in whom gallgladder emptying was impaired. In 
vitro studies on gallbladder strips from patients with 


A N ESTIMATED 20 million Americans have gall- 
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gallstones suggest a functional end-organ defect that re- 
sulted in a decreased sensitivity of the noncontracting 
gallbladders to CCK.” 

Recently, Singh and colleagues,” from our labora- 
tory, developed a sensitive assay that can detect CCK 
receptors on crude cell membrane preparations ob- 
tained from normal or neoplastic tissue. Our working 
hypothesis has been that alterations in the CCK receptor 
population of the gallbladder tissue may account for the 
decreased motility that is seen in noncontracting gall- 
bladders in patients with gallstones. 


‘Materials and Methods 


Ten healthy control subjects and 30 patients with 
gallstones and no history of acute cholecystitis volun- 
teered for this study. The protocol was approved by the 
Institutional Review Board (the Human Research 
Committee, The University of Texas Medical Branch), 
and informed consent was obtained from each person. 
The presence of gallstones in patients was demonstrated 
by either ultrasonographic or oral cholecystographic ex- 
amination and was confirmed at the time of cholecys- 
tectomy. The only criteria for exclusion from the study 
group were a chronically shrunken and contracted gall- 
bladder or hydrops, each of which obviated any assess- 
ment of motility patterns. Seven such patients were ex- 
cluded from the study, five with shrunken and con- 
tracted gallbladders and two with hydrops. The 
remaining 23 patients, 18 women and five men, with a 
mean age of 41 (range 22-62), constituted the study 
group, and four women and six men with a mean age of 
38 (range 26-58) served as the control group. 

Control volunteers and patients with gallstones fasted 
overnight and were studied at 6:30 A.M. on separate 
days. Simultaneous plasma samples for assay of stimu- 
lated CCK release and ultrasonographic assessments of 
the gallbladder were obtained in the basal state and at 
intervals for 60 minutes after patients ingested Lipo- 
mul® meal (Upjohn, Kalamazoo, MI, 71% fat/weight 
medium chain triglyceride), given in a dose of 1.5 ml/kg. 


Estimation of Gallbladder Volume 


Gallbladder contractions were measured with a real- 
time varian ultrasonographic unit, a method originally 
described by Everson and co-workers'* and modified by 
us.™!! Gallbladder volume was automatically calculated 
by the sum of cylinders method, which we have reported 
previously.” As in previous studies from our laboratory, 
the patients with gallstones whose gallbladders con- 
tracted in a manner comparable to those of normal 
controls were designated “contractors,” while “noncon- 
tractors” had gallbladders with much-reduced contrac- 
tility." 
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Blood samples were collected in iced tubes containing 
aprotinin (Trasylol®, Bayer, Leverkusen, Germany, 10 
KIU) and sodium heparin (15 U/ml of blood). Plasma 
was separated by centrifugation and stored at 4 C for 
later radioimmunoassay (RIA) for CCK. All RIA sam- 
ples were measured in duplicate in the same assay. The 
method used for RIA of CCK was developed in our 
laboratory and has been described in detail previously.!> 
The method uses an antibody, UT 132, that cross-reacts 
with only CCK-33/39 and has negligible cross-reactivity 
with CCK-8 or gastrin. The CCK RIA has been vali- 
dated previously.!0!>-!” 


CCK Receptor Analysis 


Segments of gallbladder walls that were not trauma- 
tized by surgery were obtained at the time of operation 
and dissected free of any thickened peritoneum. These 
were washed in an ice-cold buffer solution (TRIS 10 
mM, NaCl 137 mM, KCl 2 mM, MgCl, 2.5 mM, and 
sucrose 0.25 M, pH 7.4) containing 1% gelatin, 0.1% 
soya bean trypsin inhibitor (Sigma), and 0.1% bacitracin 
(Sigma), and then frozen in liquid nitrogen until assay. 
Crude membranes were prepared from the tissue as pre- 
viously described.'* The protein content of membranes 
was determined by the method of Lowry and col- 
leagues.'? '*°J-BH-cholecystokinin octapeptide sulfate 
(CCK-8, Amersham, Arlington, IL) was used as the ra- 
dioactive ligand for measurement of CCK receptors. 
Membrane protein (50 ug) suspended in 100 ul of a 
buffer solution (HEPES 25 mM, MgCl, 2.5 mM, KCl 
0.5 mM, NaCl 137 mM, Na HPO; 0.7 mM, glucose 10 
mM, pH 7.4, 1% gelatin) was used for each receptor 
assay point. Increasing concentrations (0.05~—1.0 nM) of 
'251-BH-cholecystokinin with (nonspecific binding) or 
without (total binding) a 1000-fold molar excess of 
radio-inert CCK-8 were added to samples and were in- 
cubated at 30 C in a water bath for 30 minutes. The 
samples were then chilled on ice, and another 100 ul of 
buffer solution was added to each sample. The mem- 
brane-bound CCK was separated from the excess un- 
bound CCK by filtration over cellulose—acetate filters, 
which were then washed three times with buffer solution 
with the use of a multifiltration unit (1225 sampling 
manifold, Millipore®) attached to a vacuum pump. 
Filters were then placed in glass tubes and counted in a 
gamma counter (Beckman Model 5550®, with 78% efh- 
ciency for '**J). The equilibrium dissociation constant 
(Kp) and the total number of CCK binding sites were 
then determined from a Scatchard plot of specific bind- 
ing data. Data are expressed as femtomoles of iodinated 
CCK. bound per milligram of protein. 
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Morphologic Studies 


Representative tissue blocks of each specimen were 
fixed in 10% neutral buffered formalin for 6-8 hours, 
processed routinely, and embedded in paraffin. Four- 
micron sections were stained in hematoxylin and eosin 
and examined by light microscopy. Each gallbladder 
specimen was evaluated for the degree of inflammation 
(lymphocyte infiltration) and scarring (fibrosis), grading 
on a scale of non, mild, moderate, or severe. The pres- 
ence or absence of mucosal ulcerations was also evalu- 
ated. All specimens were graded by the same patholo- 
gist, who was unaware of the results of the previous 
studies. 


Statistical Analysis 


Results are expressed as the mean + standard error of 
the mean (SEM). Correlations were evaluated by linear 
regression analysis. Differences between means were 
evaluated by one-way analysis of variance and the Stu- 
dent’s t-test; p < 0.05 was considered to be significant. 


Results 


Ultrasonographic findings permitted separation of the 
23 patients with gallstones into two groups, based on 
contraction kinetics of their gallbladders (Fig. 1). Ten 
patients demonstrated only minimal contraction of the 
gallbladder (noncontractors), while the gallbladders of 
the remaining 13 patients (contractors) were found to 
empty at the same rate after ingestion of Lipomul as 
those of the normal volunteers. The fasting gallbladder 
volume of the normal volunteers (29 + 6.5 ml) and of 
the 23 patients with gallstones (contractors 27.3 + 3.8 
ml, noncontractors 23.9 + 5.4 ml) was not different. The 
maximal contraction of the gallbladder, calculated as 
percentage of fasting volume, was not different between 
contractors (88 + 4%) and normal volunteers (86 + 5%); 
on the other hand, in noncontractors only 26 + 9% of 
fasting gallbladder volume emptied. The total volume of 
gallbladder bile emptied (Fig. 2) was determined by the 
difference in fasting volume and residual volume after 
maximal contraction during the 55-minute study. This 
volume was only 8.0 + 1.4 ml in noncontractors, while 
contractors secreted 25.3 + 3.9 ml and normal volun- 
teers secreted 25.5 + 6.3 ml. 

Plasma concentrations of CCK increased after pa- 
tients in all three groups ingested Lipomul (Fig. 3), and 
the increases showed a negative correlation with gall- 
bladder emptying. Noncontractors had significantly 
higher peak plasma levels of CCK as well as higher total 
integrated output of CCK (11.1 + 2.1 ng+ min/ml) when 
compared with controls (5.5 + 1.2 ng+min/ml). Con- 
tractors had significantly lower peak plasma levels of 
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Fic. 1. Gallbladder contraction as percentage of fasting volume in 
response to Lipomul taken orally by normal volunteers and patients 
with gallstones (contractors and noncontractors). 


CCK and a lower total integrated output (1.6 + 0.2 
ng. min/ml) than did controls. 

The total population of CCK receptors (Fig. 4) was 
significantly greater in the gallbladders of contractors 
(27.6 + 6.8 fmol/mg protein) than in those of noncon- ` 
tractors (4.8 + 1.0 fmol/mg protein). The calculated 
population of CCK receptors in the gallbladders of all 
patients with gallstones correlated closely with the mo- 
tility patterns of the gallbladder, measured as the vol- 
ume of bile emptied from the fat-stimulated gallbladder 
(Fig. 5). 

On morphologic examination, there were no differ- 
ences between contractors and noncontractors in the 
mean thickness of the gallbladder wall on gross exami- 
nation. On microscopic evaluation (Table 1), there were 
no statistically significant differences in the findings; al- 
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FIG. 2. Volume of gallbladder bile emptied in response to Lipomul 
taken orally by normal volunteers and patients with gallstones (con- 
tractors and noncontractors). The volume of bile secreted is the differ- 
ence in fasting gallbladder volume and residual volume after maximal 
contraction during the 55-minute study. 
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though noncontractors had a greater percentage of gall- 
bladders with moderate or severe inflammation and 
scarring than did contractors, 40% of noncontractors 
also had mild inflammation with mild or no scarring. 
` These gallbladders could not be differentiated histologi- 
cally from the gallbladders of contractors (Fig. 6). None 
of the gallbladders showed evidence of acute inflamma- 
tion. 


Discussion 


This study confirms previous work from our labora- 
tory that there are two distinct groups of patients with 
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Fic. 4. Measurement of CCK receptors on gallbladders of patients with 
gallstones (contractors and noncontractors). 
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gallstones, patients in whom gallbladder motility is de- 
pressed and patients in whom gallbladder motility is 
unaltered in spite of diminished release of CCK, sug- 
gesting that gallbladder sensitivity to circulating CCK is 
increased in this subset of patients with gallstones.'' Of 
the 23 patients in whom gallbladder kinetics were mea- 
surable, 13 showed brisk contraction after oral adminis- 
tration of fat, while 10 had significantly reduced gall- 
bladder contraction. 

Abnormal gallbladder motility in patients with gall- 
stones has been reported by others. Fisher and col- 
leagues?’ found decreased gallbladder emptying in re- 
sponse to a standard liquid meal in patients with gall- 
stones compared with that of controls, but the response 
to CCK-8 (given as a bolus or as an infusion) in patients 
with gallstones was normal. However, in a similar study, 
Forgacs and co-workers”! found that gallbladder empty- 
ing in response to both CCK-8 and to a standard meal 
decreased in patients with gallstones when compared 
with controls. Maudgal and colleagues”? found that pa- 
tients with gallstones had an increased rate of gallblad- 
der emptying in response to a meal, while Northfield 
and co-workers” also found an increased rate of gall- 
bladder emptying after CCK infusion. Pomeranz and 
Shaffer” confirmed our results, reporting two subgroups 
‘of patients with gallstones in response to exogenous 
CCK, those whose gallbladders empty normally and 
those who have delayed emptying. A mix of the two 
subgroups of patients in previous studies may be the 
reason for differing results among the previous reports. 

The natural question that arises is whether inflamma- 
tion destroys the CCK receptors or whether decreased 
receptors and the consequent decreased motility predis- 
poses the gallbladder to gallstone formation and inflam- 
mation. Forty per cent of noncontractors had only mild 
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y= 1.49 X -0.624 
r= 0.70 P< 0.001 
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Fic. 5. Linear regression analysis of CCK receptors on gallbladder 
muscle cell membranes of patients with gallstones versus the volume of 
bile secreted after Lipomul ingestion. 


or no inflammation and scarring, and these gallbladders 
could not be differentiated morphologically from gall- 
bladders that contracted normally. Our findings support 
the hypothesis that the difference in contractility be- 
tween these groups results from a decrease in the popu- 
lation of CCK receptors. In fact, total specific CCK. re- 
ceptor activity correlated directly with gallbladder mo- 
tility as measured by the volume of bile emptied from 
the gallbladder. These findings suggest that an early 
end-organ abnormality results in a decrease in CCK re- 
ceptors and is responsible for diminished gallbladder 
motility in one subset of patients with gallstones. 

The decrease in CCK receptors is apparently unre- 
lated to the chronic inflammatory process and simple 
destruction of gallbladder smooth muscle. In related 
work, Lennon and colleagues?’ reported increases in 
sensitivity to the agonist histamine with progressively 
more advanced chronic cholecystitis, while the maximal 
contractile force remained unchanged. These findings 
also suggest that changes in gallbladder contractility or 
sensitivity to different agents does not result from de- 
struction of gallbladder smooth muscle, but from alter- 
ations in receptors to these agents. There is no question, 
of course, that sufficient muscle destruction will alter 
motility. 

Although chronic inflammatory changes are found in 
the gallbladders of many patients with gallstones that 
cause symptoms, gallstones may also be present in an 
otherwise normal gallbladder.” Griffen and colleagues?’ 
examined gallbladder contractility in 26 patients with 
chronic upper abdominal pain and no evidence of 
stones. They removed the gallbladders of the noncon- 
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TABLE 1. Gallbladder Walls of Noncontractors or Contractors with 
the Different Degrees of Histologic Inflammation or Scarring as 
Accessed by a Pathologist Who Was Unaware of the 
Ultrasonographic Results (Given in Percentages) 








None Mild Moderate Severe 
Degree of inflammation 
Noncontractors 0% . 40% 20% 40% 
Contractors 15.5% 69% 15.5% 0% 
Degree of scarring | 
Noncontractors 20% 20% 20% 40% 
Contractors 38.5% 38.5% 23% 0% 


tractors and found evidence of chronic cholecystitis in 
all the patients and obtained symptomatic relief in all 
but one. 

Previous animal studies have demonstrated a defect 
in contractile properties of gallbladder muscle as an 
early event in the pathogenesis of gallstones. Frid- 
handler and colleagues” demonstrated in ground squir- 


A ai 
a + 
E 
mA 
way 
ey ata 
a 


k} > ‘ . 
pty ot G ax” he - iad vet a 
PeP wen. NG. fy, 5 Be 3 ae tof AE f ee 
Be $ TE an i : ha, A a ere ao 2 Bt AE argh 
Dna P ais Hint, alleen Lanes —_ Li is “SD eve Ia e ee Bp, ot a at 





Fic. 6. Photomicrographs of the gallbladders of two patients with 
gallstones (fop, a noncontractor; bottom, a contractor), both showing 
minimal inflammation and scarring. (Original magnification X40.) 


646 


rels and prairie dogs fed a cholesterol-supplemented diet 
for 2 weeks a 42% decrease in isometric tensior. gener- 
ated by CCK stimulation of gallbladder strips frem ani- 
mals who had supersaturated bile but no gallstones or 
crystals. The response of the gallbladder to acetylcholine 
and potassium depolarization was also reduced, sug- 
gesting a generalized impairment in contractile proper- 
ties of the muscle. Pellegrini and colleagues? reported a 
decreased sensitivity to CCK in gallbladder emptying in 
vivo in prairie dogs after 1 week of a cholesterol-cupple- 
mented diet. Recent work by Poston and colleagues in 
our laboratory (unpublished data) demonstrat=d de- 
creased gallbladder contraction in response to =xoge- 
nous CCK in guinea pigs after 2 weeks of a high-choles- 
terol, vitamin C-—deficient diet. CCK receptors en the 
gallbladders of cholesterol-fed guinea pigs were de- 
creased in comparison with those of controls. These 
findings suggest a sequence of initial decreased motility 
that may either cause or result from altered bile satura- 
bility. The failure of the gallbladder to contract and the 
altered bile saturation may collaborate to promote lith- 
ogenesis and chronic inflammation. 

A decrease in CCK receptors in the gallbladder may 
be a reason for the increased incidence of gallstone- with 
aging. In a recent comparison of gallbladder motikty in 
normal controls of various ages, we have shown that the 
sensitivity of the gallbladder muscle to stimulaticn by 
CCK is diminished with age.” The known increese in 
complications of gallbladder disease, particulary in 
men, may be related to these alterations. 

In a previous study, we found a trend toward slehtly 
higher integrated CCK output in noncontractors zom- 
pared with normal volunteers, although this diffesence 
was not significant.'! In the present study, we feund 
stimulated release of CCK to be significantly increased 
when compared with that of normal volunteers. The 
increase in integrated CCK output may result from. the 
decrease in bile delivery to the gut by noncontracting 
gallbladders. Interestingly, this finding is consistent with 
recent investigations in dogs by Gomez and colleagres*! 
from our laboratory, in which bile acted as a feedback 
inhibitor for further release of CCK. Our data suggest 
that a similar mechanism is present in humans. 

In summary, a decrease in CCK receptors may b2 an 
early event in the pathogenesis of gallstone formaton, 
either as a cause or effect of the disease, resulting ir. an 
early decrease in gallbladder motility in some patier ts. 
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DISCUSSION 


Dr. FRANK G. Moopy (Houston, Texas): Dr. Thompson and his 
group are to be congratulated on this innovative study. It opens up 
many new possibilities for understanding gallbladder disease. 

Dr. Yong Fang Li and Dr. Norman Weisbrodt in our laboratories 
have applied this problem to the prairie dog model, which is ideal for 
studying gallstone genesis, This is so, because when one feeds prairie 
dogs a 1.2% cholesterol diet, which they love, within | month they get 
gallstones. 

We evaluated gallbladder contractility by studying the gallbladder 
wall in a tissue bath, a precise way to study smooth muscle contraction. 
What we found was that within a period of 5 days of cholesterol 
feeding, there was a marked depression in the response of the smooth 
muscle of the gallbladder to cholecystokinin. 

We also found that the dose response curve was shifted to the right. It 
took a larger dose to get the same response, but the half maximal 
response dose was unchanged. We believed that was evidence that 
probably the receptors were not influenced by the cholesterol feeding. 

We also quantitated actin and myosin. There was no change in 
their concentrations. We also demonstrated that there was not a prob- 
lem of calcium availability either from the outside or inside the cell. 

What we did find was that there was profound depression of the 
phosphorulation myosin, and this was very Clear in this model. 

Therefore my question is whether, in fact, the inflammation does 
not confound the interpretation of the results that Dr. Thompson and 
his colleagues have pointed out. Have they done a correlation between 
the amount of inflammation and the CCK binding, and what is the 
index for the amount of receptors there? I did not pick it up from the 
presentation. I did not have the chance to see the manuscript. . 

Finally, can one use the same CCK in the experimental animal 
where there is no inflammation at the time one gets this depressed 
response? 


Dr. JOHN KELLUM (Richmond, Virginia): I would like to congratu- 
late Dr, Thompson and his co-workers on extending our knowledge of 
the relationship between gastrointestinal hormones and the pathophys- 
iology of gallbladder disease. 

I would question, however, whether in this model one can distin- 
guish a selective destruction of cholecystokinin (CCK) receptors from a 
nonspecific injury, not only of smooth muscle, but also including 
infiltration of the gallbladder wall with fibrous tissue and inflamma- 
tory cells, which contain protein but not CCK receptors. - 

I would propose that perhaps a better model would be the isolated, 
single gallbladder smooth muscle cell preparation, which is now tech- 
- nically available. In this model one could really see whether the num- 
ber of CCK receptors are diminished on a single muscle cell. 


Dr. R. SCoTT JONES (Charlottesville, Virginia): Dr. Thompson and 
his associates report another in a series of related and original observa- 
tions on regulation of gallbladder function and its relation to choleli- 
thiasis, and I would point out that the information is clearly new 
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information. I believe it is likely to provide new avenues for further 
investigation of this common clinical problem. 

Dr. Thompson has focused fairly specifically on the role of chole- 
cystokinin in gallbladder function, and obviously there is good reason 
to do so, because his previous studies reveal that cholecystokinin is 
probably a major, if not the major, determinant of gallbladder function 
in humans. 

However, I wonder about the other information and other aspects of 
gallbladder function. Dr. Thompson will you briefly share with us your 
thoughts about whether or not other factors influence the gallbladder 
function, namely, acetylcholine and cholinergic function? Does that 
play a role at all in either initiating gallbladder contraction or modify- 
ing cholecystokinin’s action, and are there other substances that in- 
volve gallbladder function? Could there be inhibitors that may mediate 
the noncontractor response? 

The other question I wanted to ask is that we traditionally believe 
that people who have gallbladder disease have symptoms when they 
ingest fatty meals, and in this series of experiments that you have done, 
you had an opportunity to observe prospectively the responses of pa- 
tients with gallstones to fatty stimulation. I was wondering if you could 
tell us if any of these patients had abdominal pain in association with 
this ingestion of Lipomul, and whether or not that related to contractor 
or noncontractor status. Do people with gallstones whose bladders 
contract have pain or do the noncontractors have pain? Did you obtain 
any insight into that issue? 

Lastly, in a test like this you want to obtain a maximal stimulation to 
obtain stratification between your groups. Hence the use of the Lipo- 
mul meal, which I presume if not the most potent stimulator of chole- 
cystokinin release, it must rank near the top. What would happen to 
some of your patients if they ingested an ordinary meal? In other 
words, a meal with ordinary fat and protein content. Does that blur the 
contractor versus noncontractor status? In other words, would the 
meal that we eat ordinarily permit differentiation into these two cate- 
gories? 

With that I believe I would like to close by again saying that this is an 
excellent, original investigation and it is highly probable that signifi- 
cant additional new information will come from these studies in the 
near future. 


DR. J. PHILIP SANDBLOM (Lausanne, Switzerland): I suddenly got 
the idea of daring to get up and say a few words and that was for two 
reasons. The first was to express my gratitude and my pleasure to be 
with the Southern Surgical Association, which I try never to miss. In 
fact, it was exactly 50 years ago that I attended my first meeting of the 
Southern Surgical Association, invited by Dr. Harry Cave and Dr. Al 
Blalock, and I can still remember Al and Mary Blalock dancing Palais 
Glide and Lambeth Walk around the corner from here. 

The second reason for my rising is that I have a longstanding interest 
in cholecystokinin and have been admiring the works of Dr. Thomp- 
son and his group. The fact is that about 55 years ago I published with 
Dr. A. C. Ivy a paper on the effect of cholecystokinin on the sphincter 
of Oddi showing that as the gallbladder contracted under the influence 
of cholecystokinin, the sphincter of Oddi relaxed, That might be an 
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answer to Dr. Scott Jones’ question about the incidence of pain after 
cholecystokinin release. 

My question is: has Dr. Thompson examined the relationship be- 
tween cholecystokinin and the muscles constituting the sphincter of 
Oddi? Does this structure perhaps also have cholecystokinin receptors 
working contrary to those of the gallbladder? 


Dr. JAMES R. UPP, JR. (Closing discussion): Dr. Moody asked if we 
had looked at the correlation between cholecystokinin (CCK) recep- 
tors and inflammation. No, we have not, and that is a good point. We 
should do that. We do not believe that we can assume what happens to 
receptors unless you measure receptors. 

The question of an isolated cell was brought up. Perhaps that would 
be a better model, but I do not believe we can do that with human 
gallbladders. In our patients, inflammation was only mild, and there 
was either no scarring or no inflammation in 40% of the noncontrac- 
tors, and I do not believe that that was a significant part of the protein 
that we picked up in our receptor assay. 

Dr. Scott Jones asked about the effects of vagotomy on gallbladder 
contraction. Vagotomy will increase the basal volume of a gallbladder, 
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but those gallbladders have been shown to have normal contraction 
and normal response to CCK. 

Dr. Jones mentioned the effect of other hormones on the gallblad- 
der. A multitude of hormones have effects on the gallbladder. Some 
hormones, such as somatostatin, have inhibitory effects on the gall- 
bladder as do VIP and neurotensin. The effects of these in the patho- 
genesis of gallstones is unknown. He asked if there was correlation 
between abdominal pain in the noncontractors and contractors. Most 
of our patients have some mild crampy pain after the Lipomul, not 
actually biliary colic. We could not differentiate noncontractors and 
contractors by this symptom. 

In regards to the question of whether abdominal pain or failure to 
contract was ever seen in normal patients without gallstones, Dr. Ward 
Griffen presented a paper at this meeting in 1979 in which he studied 
26 patients with right upper quadrant pain and no gallstones. He did 
CCK cholecystography and found that 16 of these patients were non- 
contractions, and after cholecystectomy, 15 out of-16 were relieved of 
their symptoms. 

Dr. Sandblom, we did not look at the sphincter of Oddi, but this 
sphincter of Oddi does have CCK receptors in the dog. We do not 
know the importance of that finding in humans. 
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Since 1980, the authors have managed 19 patients with opera- 


tive injuries to their biliary tracts. Eleven patients (58%) in- ' 


curred their injuries during cholecystectomies for acute chole- 
cystitis (average age—56 years); seven patients (37%) received 
their injuries during elective cholecystectomies (average 
age-—-24 years); and in one patient (5%) the injury occurred 
during gastrectomy. In group I were eight patients in whom 
injuries were recognized and repaired intraoperatively during 
their initial operations. Seven of these patients (88%) had pri- 
mary duct reanastomoses, and one patient had a choledocho- 
duodenostomy. All healed without further surgery, and none 
later had cholangitis develop. In group II were 11 patients 
diagnosed and reoperated later after surgery (mean time until 
diagnosis, 12 days). Seven of these patients (64%) were man- 
aged with Roux-en-Y hepaticojejunostomies or choledochoje- 
junostomies. Four patients had cholangitis develop after sur- 
gery: two had demonstrable anastomic stenosis and two had no 
stenosis. Three of these four patients (75%) who had cholan- 
gitis develop did not have stents used in their repairs. The 
overall mortality rate in this series of 19 patients was 11%. The 
major risk factors for biliary tract injury were the presence of 
acute cholecystitis and of anatomically small biliary ducts. For 
this latter reason, younger patients who had elective cholecys- 
tectomies were particularly at risk. In delayed repair, the use 
of internal stents appeared to be useful in preventing the later 
development of stenosis and/or cholangitis; however, recurrent 
cholangitis developed in two patients who did not have demon- 
strable anastomotic stenoses. 


PERATIVE INJURIES to the biliary tract are un- 
common and devastating problems. The inci- 
dence of such injuries ranges in from 0.2 to 
0.9% of patients having cholecystectomies.'? Not infre- 
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quently, a biliary tract injury leads to chronic biliary 
stricture with resulting jaundice, biliary cirrhosis, and 
hepatic failure if the stricture is not corrected surgically. 
Repairs of such strictures may require multiple opera- 
tions and lead to high morbidity and mortality rates, 
particularly in those patients in whom liver disease and 
portal hypertension eventually develop. 

In several reports it has been noted that proper early 
management can markedly improve ultimate success in 
these difficult patients.** Because such early manage- 
ment may be critical in the outcome of these patients, 
we report our experience since 1980 with the initial 
management of patients who had iatrogenic biliary tract 
injuries. 


Materials and Methods 


Since 1980, we have been consulted to assist in the 
management of 19 patients with operative injuries to 
their biliary tracts. Eight of these patients had their inju- 
ries diagnosed intraoperatively (group I), while 11 of the 
patients were referred up to 3 weeks after their initial 
biliary tract surgeries, when their injuries had occurred 
(group II). Records of these 19 patients have been ana- 
lyzed, with particular attention paid to risk factors for 
the mechanisms of their biliary tract injuries. Technical 
aspects of the individual repairs and morbidity and mor- 
tality rates were also reviewed. Finally, all living patients 
were contacted to ascertain any recurrent symptoms or 
occurrence of biliary strictures. 


Results 


The group of 19 patients who had biliary tract injuries 
consisted of 12 females and seven males. Ages ranged 
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TABLE |. Nineteen Biliary Tract Injuries 
Time of Injury Recognition 
Type of Intraoperative Postoperative 
Injury (Group I) (Group II) Totals 

Ligation 0 7 7 
Partial 

transection 5 I 6 
Complete 

transection 3 1 4 
Resection 0 2 2 


from 17 to 82 years (mean age 46 years). The original 
procedures related to the biliary injuries were cholecys- 
tectomies for acute cholecystitis in 11 patients (mean 
age 56 years), cholecystectomies for chronic cholecys- 
titis in seven patients (mean age 24 years), and emer- 
gency gastrectomy for bleeding duodenal ulcer in one 
patient (age 82 years). Of the five patients who were 
younger than 30 years of age, four were noted by their 
primary surgeons to have a common bile duct measur- 
ing less than 5 mm in diameter. The original surgeon 
was a resident in six cases and a board-certified surgeon 
in 13 cases. 
The types of injuries encountered in the 19 patients 
are listed in Table 1. The only type of injury noted 
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FIG. 1. Location of operative injuries to the biliary tract. In this study 
of 19 patients, the site injured most frequently was at the cystic duct- 
common duct junction (11 patients, 58%). Less common sites of injury 
were to the common hepatic duct just before its bifurcation (3 patients, 
16%), to the common bile duct just above the duodenum (3 patients, 
16%), to the left hepatic duct (1 patient, 5%), and to an anomalous right 
hepatic duct coming off the cystic duct (1 patient, 5%). 
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during surgery (group I) was partial or complete tran- 
section of the bile duct. In contrast, the injury recog- 
nized most frequently later in the period after surgery 
(group II) was ligation of the common bile duct. 

The locations of the various injuries to the biliary 
tract are varied (Fig. 1). By far most injuries (58%) oc- 
curred at the cystic duct-common duct junction (11 
patients). Another patient received an injury to an 
anomalous right hepatic duct that joined the cystic duct 
just before its junction with the common duct. 

In the 11 patients in group II, cholangiography during 
surgery was not used effectively. In six of these patients, 
cholangiography was not performed during surgery be- 
cause of the intense inflammation associated with their 
acute cholecystitis and the surgeons’ desire to avoid un- 
necessary delay. In three other patients, cholangiogra- 
phy was not performed during surgery because the sur- 
geon suspected nothing abnormal. In the remaining two 
patients, cholangiography was performed during sur- 
gery; however, one received an injury after the x-ray was. 
done and in the other patient the cholangiogram taken 
during surgery was incorrectly interpreted. 

The repair of biliary tract injuries in patients in group 
I was accomplished by primary reanastomosis in seven 
patients (Table 2). These seven patients included five 
who had partial transections and two who had complete 
transections of their biliary tracts. The additional pa- 
tient had choledochoduodenostomy because the biliary 
tract injury was in close juxtaposition to the duodenum. 

The average length of time required for recognition of 
the biliary tract injuries after surgery in patients in group 
II was 12 days (range: 5 to 21 days). The average biliru- 
bin of these patients at the time of diagnosis was 7.0 mg 
percent (range: 3 mg/dl to 17 mg/dl). Cholangitis did 
not occur before surgery in any of these patients. Diag- 
nostic workup to confirm the presence of biliary tract 
injuries in patients in group II included endoscopic ret- 
rograde cholangiopancreatography (ERCP) in six pa- 
tients and percutaneous transhepatic cholangiography 
(PTC) in five patients; two of these 11 patients had both 
ERCP and PTC. 

The 11 patients in group II had a variety of reparative 
procedures (Table 2). All were performed within 3 weeks 
of their original operations. The procedure most fre- 
quently performed in patients in this group (64%) was 
Roux-en-Y hepaticojejunostomy or choledochojeyunos- 
tomy; this was performed in seven patients who had 
injuries of either the common hepatic or the common 
bile duct. In three other patients who had injuries of 
their common bile ducts, choledochoduodenostomies 
were done. In one patient, a partial transection of the 
common duct at the cystic duct-common bile duct 
junction occurred, and a primary anastomosis was per- 
formed. ; 
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TABLE 2. T echniques of cee and Use of Stents in Biliary Tract Injuries 
No. of 
Patients Type of Repair Use of Stent Result 
Group I: Intraoperative diagnosis ' 
Partial transection 5 Reanastomosis 3—T-tube Excellent 
i 2—none 1—bile fistula* 
Complete transection 3 Reanastomosis (2) 2—T-tube i—bile fistula* 
Choledochoduodenostomy (1) 1—T-tube Excellent 
Group II: Postoperative diagnosis o; 
Ligation 7 Choledochoduodenostomy (3) 1—catheter Excellent 
oes 2—none 1—cholangitis 
Roux-en-Y hepaticojejunostomy (3) 2.—catheter 1—cholangitis 
1—none Excellent 
Roux-en-Y chaledochojejunostomy {—none 1—cholangitis 
(1) 
Resection Roux-en-Y hepaticojejunostomy 2—none 1—-cholangitis 
Complete transection ` ] Roux-en-Y choledochojejunostomy |—T-tube Excellent 
Partial transection l Reanastomosis i Excellent 


* Both healed without reoperation aad with no a stricture. 


In our entire study of 19 patients, an early morbidity 


‘rate occurred in three patients (morbidity rate 16%). In 


two patients in group I, transient bile fistulae developed 
after reanastomosis of their biliary tract injuries at the 
time of cholecystectomies for acute cholecystitis. Both 
healed spontaneously, and neither has had a stricture 
develop during a 1-year follow-up period. An additional 
patient in group II had a fecal fistula develop when the 
transverse colon was injured at the time of Roux-en-Y 
hepaticojejunostomy. One year later, it was necessary to 
perform a transverse colectomy; the patient has no 
symptoms 2 years later. 

The decision to use a stent as well as the type of stent 
used varied for each of the 19 patients. In a total of 11 
patients (58%), the repairs were stented (Table 2). The 
average duration of stenting was 9 weeks (range: | 
month to 1 year). 

The mean follow-up time in our eal is 2.5 years 
(range: 3 months to 6 years). During this period, four 
patients (31%) have had episodes of cholangitis. All of 
these patients were in group II, and in three of these four 
patients the repairs were not stented. In group II, one of 
five patients (20%) whose repairs were stented and three 
of six patients (50%) whose repairs were not stented had 
cholangitis develop. | | 

A brief analysis of the patients in whom cholangitis 
developed is also of interest. One patient in whom a 
choledochoduodenostomy was performed has had epi- 
sodes of chills, fever, and mild bilirubin elevation as 
high as 3.0 mg/dl every 12-15 months. Other liver 
function studies have been normal, and no obstruction 
can be demonstrated at the site of the choledochaduo- 
denostomy. Two other patients who had Roux-en-Y he- 
paticojejunostomiés have had episodes of cholangitis. 
One of these patients was found to have an anastomotic 
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stricture and had revision of the anstomosis 8 months 
after surgery; this patient has had no further symptoms 
of cholangitis. The other patient has recurrent episodes 
of cholangitis approximately once each year. Extensive 
workup has revealed no obstruction at the hepaticoje- 
junostomy, and there is no reflux of barium up the je- 
junal Roux-en-Y loop. This patient’ s cholangitis re- 
sponds rapidly to antibiotics taken orally, and he has not 
been operated on again. The fourth patient had a Roux- 
en-Y choledochojejunostomy, and now has recurrent 
episodes of cholangitis that occur approximately 8-12 
months apart. Wọrkup has reyealed partial obstruction 
at the choledochojejunostomy, but the patient refuses 
reoperation at this time. 

There have been two deaths in our study of 19 pa- 
tients (mortality rate 11%). An 82-year-old woman who 
had emergency gastrectomy for a bleeding duodenal 
ulcer had an injury to the common duct that required 
choledochoduodenostomy. Her course after surgery was 
marked by recurrent bouts of abdominal sepsis and 
renal failure, and she died 1 month later. A second pa- 
tient died 18 months after cholecystectomy for acute 
cholecystitis. The common bile duct was transected and 
repaired, but the patient later died after development of 
multiple bowel fistulae and intra-abdominal abscesses. 


Discussion 


In our experience with biliary tract injuries, young 
and middle-aged patients seemed to be at higher risk 
than older patients for occurrence of operative injuries. 
The mean age of our patients was 46 years, very similar 
to that reported by others.®° This finding may be related 
to the higher incidence of cholecystitis in patients of 
these ages. A proposed risk factor in the occurrence of 
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FIG. 2. Operative injuries to the biliary tract. The presence of a small 
common duct is an important contributory factor in the occurrence of 
these injuries. In this patient, the common duct had been severed 
during emergency cholecystectomy for acute cholecystitis. Five days 
after his cholecystectomy, jaundice developed and he was operated on 
again. At that time it was found that the common duct had been 
severed, and a small segment of it had been removed. Because the ends 
appeared to come together easily, a primary repair had been done 
around a #8 French T-tube inserted through the anastomotic line into 
this small duct. When a stent is inserted through an anastomotic line, 
circumferential duct repair cannot be accomplished. For this reason, 
the anastomosis is inherently weaker; this is especially true when a 
portion of the duct has been removed and there is tension on the suture 
line. Under such conditions the suture line will ultimately retract, and 
a stricture will form. The sequence of events in this typical patient is 
further illustrated in Figures 3, 4, and 5. 


biliary tract injuries in such patients is the presence of 
inflammatory changes in the area of the portal triad that 
obscure normal anatomic features. In our study, 11 pa- 
tients (58%) had acute cholecystitis at the time of their 
cholecystectomies. The relatively high frequency of oc- 
currence of common hepatic and right and left hepatic 
duct injuries in our study (11 patients—58%) might be 
explained by difficulties in dissecting in the area of the 
hepatic hilum in the presence of acute inflammatory 
changes. Others have also noted the increased incidence 
of acute cholecystitis in patients who have operative in- 
juries to the biliary tree.® 
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An additional finding in our study was that, in 80% of 
the patients younger than 30 years of age, the biliary 
duct anatomy was noted by the operating surgeon to be 
unusually small, estimated to be less than 5 mm in di- 
ameter. The average age of our patients who had elective 
cholecystectomy for chronic cholecystitis was 24 years. 
Because the biliary ducts in young people are usually 
small, this finding supports the concept that small duct 
anatomy, as frequently noted in the younger patient, 
may also be an important contributing factor in the 
occurrence of biliary tract injures (Fig. 2). 

Inexperience of the operating surgeon has also been 
proposed as a factor in the cause of these injuries; how- 
ever, there is controversy in the surgical literature re- 
garding this issue. Adren-Sandberg et al., in a report of 
65 operative biliary tract injuries, noted that, even 
though most of the surgeons in his study were still in 
training, 80% of them had performed 25-100 cholecys- 
tectomies.° Other reports have noted that about half of 
the biliary tract injuries occurred when established and 
experienced surgeons were operating.’ In this present 
report, 13 (68%) of the injuries occurred when a board- 
certified surgeon was operating. While experience is of 
importance, of course, on the basis of this report, and 
those in the literature, it appears that there may be fac- 
tors involved in this injury of greater importance than 
relative inexperience of the operating surgeon. 

Almost half of our patients (46%) had their injuries 
discovered during surgery. In another study, 85% of in- 
juries were recognized during surgery,” but most reports 
in the literature indicated recognition rates during sur- 
gery of 12-22%.’ 

In these 19 patients, the most frequent injury (37%) 
was ligation of the common bile duct and the most 
common site of injury (58%) was the cystic duct-com- 
mon bile duct junction. In Glenn’s extensive report of 
100 biliary tract injuries, he also noted that the cystic 
duct-common bile duct junction was the most common 
site of injury.'° Presumably, tension on a short cystic 
duct tents the common bile duct upward, allowing the 
cystic duct ligature to be secured around the displaced 
common bile duct. Careful attention to the junction of 
the cystic duct with the common bile duct should aid in 
prevention of this injury by this particular mechanism. 
Additionally, in our study one injury occurred to an 
anomalous right hepatic duct as it joined the cystic duct. 
Others have also reported injury to this anomalous 
duct.’ Awareness of possible anatomic variants in this 
area will help to prevent this particular injury. 

Our data on the use of cholangiography during sur- 
gery is also of interest. In the 11 patients in group II 
whose injuries were not diagnosed during their original 
operations, only two patients had cholangiograms per- 
formed during surgery. In one of these studies the x-rays 
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were misinterpreted as showing no injury, and in the 
other the injury occurred after the study was performed. 
Collins and Gorey noted that cholangiograms during 
surgery had been performed during the initial operation 
in only 21% of their patients who had biliary tract inju- 
ries.'' When the surgeon encounters an anatomic abnor- 
mality or considers the possibility of bile duct injury, it is 
imperative that a cholangiogram be performed during 
surgery and that the cholangiogram be correctly inter- 
preted.’ Maneuvers during surgery after completion of 
the cholangiogram should also be kept to a minimum 
unless bleeding or other difficulties demand continued 
activity. 


Fics. 3A-C. The simultaneous use of both ERCP and PTC allows a 
clear definition of the extent of the duct damage. In this patient A. 
ERCP clearly identified a common bile duct obstruction, and B. PTC 
demonstrated the location of the proximal end of the obstruction. C. 
The combined simultaneous use of both ERCP (1) and PTC (2) further 
demonstrated the extent of the intervening stricture (3) that had 
formed. 


In our patients in group I, early recognition of the 
biliary tract injuries clearly and beneficially influenced 
their ultimate outcome. Seven of the eight injuries rec- 
ognized during surgery were repaired by primary rean- 
astomosis. Even though two of these patients had biliary 
fistulae develop, both healed spontaneously without 
reoperation. Furthermore, during an average follow-up 
period of 2.5 years, a biliary stricture had not occurred 
in any of these patients. To date, our results are some- 
what better in this regard than those reported by An- 
dran-Sandberg et al.'* In their patients, 32% of those 
who had primary reanastomoses required reoperation, 
usually because of chronic biliary fistulae, and another 
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FIG. 4. Operative injuries to the biliary tract. As shown in Figure 1, a 
T-tube had been inserted into the duct through the primary anasto- 
mosis. In this cholangiogram taken 5 weeks after reanastomosis, re- 
traction of both ends of the duct at the suture line is clearly evident. 
The stricture noted in Figure 3C progressively formed after removal of 
this T-tube. 


37% of their patients later had strictures develop that 
required reoperation.'* Warren et al. noted that biliary 
strictures almost always occur within 3 years of the in- 
jury.'* The average follow-up period in our study of 2.5 
years should be long enough to assure our success rate in 
such patients. It may be of significance that the most 
(63%) of these injuries that were repaired primarily were 
partial transections in which a portion of the common 
duct remained intact. Belzer’s and Dunphy’s classic ani- 
mal experiments demonstrated that such injuries are 
associated with a decreased incidence of biliary stric- 
ture.!4 

Patients in group II who had the diagnoses of biliary 
tract injuries made after their initial biliary tract opera- 
tions all had jaundice develop. All diagnoses were made 
within 3 weeks of the injuries, and there were no epi- 
sodes of cholangitis seen before their repairs. The 
workup of such patients is straightforward, with efforts 
being directed primarily toward radiographic visualiza- 
tion of their biliary tracts. Early in our experience em- 
phasis was placed upon ERCP (Fig. 3A). As PTC has 
become increasingly available, it has become quite ap- 
parent that this technique, which visualizes the proximal 
point of obstruction, is more valuable to the surgeon 
(Fig. 3B). The combined use of PTC and ERCP is also of 
great use, particularly when either a segment of duct has 
been resected or a stricture has occurred (Fig. 3C). 
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In most (64%) of the patients in group II who had 
reoperation for their biliary tract injuries, Roux-en-Y 
hepaticojejunostomy or choledochojejunostomy was 
performed, depending upon the location of the injury. 
Several investigators have cautioned against primary 
reanastomosis in this setting, because such an approach 
seems to have resulted in an inordinately high incidence 
of strictures.*:!? Duct stricture is particularly apt to occur 
when a portion of duct has been resected and there is 
tension on the suture line. Under such circumstances it 
is to be expected that the suture line will retract and 
healing by scar contracture will occur (Fig. 4). Suture 
line contracture may also occur at the anastomosis in 
the absence of tension unless a large and patulous anas- 
tomotic opening is created and maintained. Insertion of 
a stent through the suture line prevents circumferential 
suturing from being accomplished and forms an inher- 
ently weaker and inadequately small anastomosis. For 
these reasons, stents should be inserted into the duct 
through an opening separate from the anastomotic line, 
either in another portion of the duct or through the wall 
of the visceral loop to which the duct had been anasto- 
mosed (Fig. 5). 





FIG. 5. Operative injuries to the biliary tract. An hepaticojeyunostomy 
was done. A T-tube was inserted through the wall of the Roux loop, 
and a long arm was used to stent the anastomosis. Six days later, the 
T-tube was clamped and the patient was discharged from the hospital. 
The T-tube was removed 3 months later. Two years later the patient’s 
liver function test results have returned to normal, and he has no 


symptoms. 
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The overall morbidity rate in the management of the 
injuries in our study was 37%. Others have reported 
morbidity rates ranging from 22 to 32% in this very 
difficult group of patients.” The most serious morbid 
problem in our patients has been that of recurrent cho- 
langitis; this has occurred in four patients, all of whom 
were in group II. In two of these patients an anastomotic 
stenosis was demonstrated by PTC; one had surgical 
revision with relief of symptoms, whereas the other has 
refused surgical intervention. In two other patients no 
anastomotic stenoses have been demonstrated by PTC, 
and there was no reflux up their Roux-en-Y loops. Bis- 
muth et al. also described five patients with recurrent 
episodes of cholangitis after Roux-en-Y hepaticojeyun- 
ostomy in whom there was neither obstruction at their 
anastomoses nor reflux of barium up their Roux-en-Y 
loops.'° Based upon these experiences and those of Bis- 
muth et al., we are forced to conclude that cholangitis 
may occur after Roux-en-Y choledochoenterostomy 
without an apparent anatomic cause. 

A critical question investigated in this study is the role 
of internal stents in preventing subsequent biliary stric- 
tures. Once a biliary stricture occurs, ultimate mortality 
rates range from 9 to 27% and usually result from hepa- 
tic failure.*'° Whether or not internal stenting decreases 
stricture formation is controversial. Several investigators 
feel strongly that stents are beneficial and that the longer 
a stent is in place, the better the result.*!° Others have 
contended that the necessity for long-term stents (6 
months to 1 year) exists only when there is marked fi- 
brosis in the area at the time of reoperation.®” Our use of 
stents in this study varied, with 11 of 19 (58%) patients 
having some type of internal stenting. Stenting in the 
patients whose injuries were recognized and repaired 
during surgery during their initial operations (group I) 
appeared to have little influence on their subsequent 
development of cholangitis, because none of these pa- 
tients had this complication develop. Even though this 
experience with a somewhat limited follow-up period 
(mean 2.5 years) does not clearly demonstrate the eff- 
cacy and need for use of stents in patients whose injuries 
are discovered during surgery, we recommend at least 
short-term stenting (6-8 weeks) in such patients. The 
primary utility of stents in this group of patients is for 
diversion of bile to allow healing of the repair and tot 
provide a means for subsequent radiographic examina- 
tion. l 

Stenting may have been of greater importance when it 
was used for biliary tract injuries managed by reopera- 
tion (group II). It seems significant that three of the four 
patients in group II who later had cholangitis did not 
have internal stenting at the time of their reparative 
operations. As a result of this experience, it is our recom- 
mendation that biliary tract injuries recognized later 
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and repaired during a secondary operation, when fi- 
brosis and inflammation are more marked, should have 
internal stenting for a period of 3-6 months. Even 7 
though the need for stents is not clear-cut, we believe 
that this approach will aid in ensuring healing with an 
adequate bile duct lumen. 

The overall mortality rate in our study of patients 
managed within 3 weeks of their biliary tract injuries 
was 11% (two patients); abdominal sepsis and organ fail- 
ure were the causes of death. This mortality rate is simi- 
lar to that in other reports that have noted an early 
mortality rate ranging from 3 to 18% in this group of 
seriously ill patients.’ 


Conclusions 


Factors associated with high risk for biliary tract in- 
jury include acute cholecystitis and anatomically small 
biliary ducts, as are usually found in younger patients. 
The most common site of iatrogenic injury to the extra- 
hepatic biliary system is at the cystic duct~-common bile 
duct junction. Failure to perform cholangiography dur- 
ing surgery may contribute to failure to diagnose biliary 
tract injuries during surgery. Injuries recognized during 
surgery can be repaired primarily with acceptable re- 
sults, but injuries diagnosed after surgery should be re- 
paired with Roux-en-Y choledochoenterostomies or 
with the use of anastomic stents. Recurrent cholangitis 
may be related to the omission of stent usage and may 
occur in patients after surgery, even in the absence of 
anastomotic stenoses. 
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DISCUSSION 


Dr. G. RAINEY WILLIAMS (Oklahoma City. Oklahoma): This beau- 
tiful presentation certainly adds to our knowledge of how to manage a 
historically difficult group of patients. 

The central question, of course, is why did these injuries occur, and 
then the corollary, how they can be prevented. The authors did not 
address this because I suspect they do not know why the injuries 
occurred. I have diligently pursued this in a sizable series of patients 
and conclude that it should be part of our surgical litany that no 
cholecystectomy is routine. 

I believe one of the valuable aspects of this paper is the demonstra- 
tion that primary repair of a ductal injury recognized at the time is 
likely to be successful. Many of us have believed this for some time, but 
it is hard to find data, and although these may not prove it, they are 
supportive. 

I agree that the most important diagnostic maneuver is the percu- 
taneous transhepatic cholangiography, and in these days of cost con- 
tainment we should go straight to that procedure. Ifit is successful, and 
it should be in about 95% of attempts, it is no additional trouble to pass 
a catheter into the biliary system and leave it. This catheter can do four 
things. First, it can decompress the biliary system. We agree with Pitt 
and associates that this is not particularly valuable. The second thing is 
that if the catheter is stiff enough, you can sometimes feel it, thereby 
minimizing the dissection. If you cannot feel it, you can inject dye 
through it and take a picture on the operating table. Either of these 
maneuvers may save significant operative time. Finally, if there is a 
tube in place and you decide to use a stent, it is easy to attach the stent 
to the end of the catheter and withdraw it, thereby putting a transhe- 
patic stent in place. 

Finally, without going into it in depth, I disagree with the authors 
about the use of stents. We rarely use them and have had a very low 
incidence of postoperative cholangitis. 


Dr. JAMES D, HARDY (Jackson, Mississippi): I did not come pre- 
pared to discuss the paper, but there are two things I would like to draw 
attention to. 

First, I want to add to the emphasis that has already been placed on 
avoiding permanent suture material inside the duct. Dr. Litwin has 
indicted silk. Several years ago we treated a man with a gunshot wound 
of the liver whose bleeding had been controlled at his community 
hospital, and he then was sent to us at University Hospital. Little of the 
hepatic hilum was left. The stumps of the right and left hepatic ducts 
were found at a distance from each other, and a Roux-Y loop was 
placed using absorbable suture material for the internal sutures. The 
patient did well for several years. Later, a stricture developed, and one 
of my associates re-operated on the patient in my absence, but he used 
Prolene® sutures, Then, 2 or 3 years later the patient required still 
another exploration. Virtually every Prolene suture was surrounded by 
a hard berry-like calculus. 

My second point, though, and I believe it is even more important 
than the first, is that when a patient who has had a bile duct stricture 
repaired becomes jaundiced (the jaundice usually having been pre- 
ceded by a rising serum alkaline phosphatase level), recurrence of 
stricture must be given first diagnostic consideration. The authors re- 
port that one or two of their patients had jaundice without a stricture. 
Perhaps in closing they would say more about these particular pa- 
tients? Biliary cirrhosis could have become a factor. 


Dr. ROBB H. RUTLEDGE (Fort Worth, Texas): Dr. Litwin’s presen- 
tation shows us that the results of repair of an injured bile duct are 
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better if the problem is recognized and the repair done at the original 
operation. Forty per cent of his patients had repair primarily and fared 
better than the 60% who had repair secondarily. Forty per cent of the 
injuries were a partial transection. He used both primary reanasto- 
moses and bypass procedures. 

(Slide), Another method that occasionally will be helpful is a patch 
repair. A patch can be used for a noncircumferential bile duct defect or 
for a reanastomosis where only the back wall comes together without 
tension. 

(Slide) Depending on the circumstances, several patch materials 
may be available. Dr. Sandblom has reported on the successful use ofa 
gallbladder patch. (Slide) Dr. Bengtsson has reported on a vascularized 
jejunal patch. Both of these methods would have primary mucosal 
healing. 

Other methods of patch repair (duodenal or jejunal onlay, prosthetic 
material, or saphenous vein) all heal by ingrowth of columnar biliary 
epithelium with the patch acting as a scaffold during the time of the 
autorepair. Although autologous material is preferred, Dr. Myers has 
had a longstanding success with a patient with a knitted Teflon® patch. 

(Slide) A saphenous vein patch is especially appealing here. It can be 
tailored to fit any bile duct defect. Belzer and Dunphy have shown that 
the vein patch shrinks, disappears, and cannot later be identified. It is 
essential to stent the vein patch for 2~4 months until the ingrowth of 
biliary epithelium is complete. 

(Slide) In 1977, I used a vein patch to repair this noncircumferential 
biliary defect during a left hapatectomy. I left the T tube in about 3-4 
months. This worked well for about 4.5 years until the patient’s death 
of metastatic disease. 

Dr. Litwin’s report emphasized that biliary surgery must be done 
carefully. If the bile duct is injured, immediate repair gives better 
results. Depending on the injury and tissues available, the surgeon has 
a choice of several methods of repair. 


Dr. HERSCHEL A. GRAVES, JR. (Nashville, Tennessee): Dr. Litwin is 
to be congratulated for his impressive series of common bile duct 
injuries and repair. I would like to present to you two contrasting cases 
that have instructed me and may give you food for thought. It may bea 
little bit at variance within the ongoing advice. 

Four years ago, a 25-year-old woman was referred to me 17 days - 
after her common duct had been unknowingly ligated during an elec- 
tive cholecystectomy and common duct exploration for stones. Her 
admission bilirubin level was 30 mg/dL and she was afebrile and rela- 
tively asymptomatic. Her admission diagnosis was a retained common 
bile duct stone. Her endoscopic retrograde cholangiopancreatography 
study, however, revealed blockage of the mid to upper common bile 
duct, and the transhepatic cholangiogram revealed the block to be just 
below the bifurcation of the right and left ducts. The diagnosis was not 
a retained stone but an iatrogenic common duct occlusion. The patient 
refused additional surgery until after Christmas, 4 weeks hence, and a 


_ drainage catheter was left transhepatically. Even with this decompres- 


sion, she still had a large dilated ductal system that allowed a 2-cm . 
anastomosis to a Roux-en-Y jejunal limb 1 month later, which in all 
likelihood will never stricture. 

In contrast, a 28-year-old woman was flown by helicopter from an 
operating room 50 miles from Nashville immediately after a 1.5-cm 
plug had been resected from the common hepatic duct including the 
bifurcation. The ducts were small, the right and left branches measured 
about 3-4 mm each. 

On exploration, I considered ligating these small right and left ducts, 
allowing them to dilate during the ensuing few weeks drawing on my 
experience from a couple of years previously. However, such was not 
the general recommendation from the surgical world and, as a repair 
was technically feasible, the two hepatic ducts were joined together side 
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to side and an end-to-end and a side ductal anastomosis was done. I 
believed it would be satisfactory although the lumens were small. 

(Slide) This is a diagram of the plug that was taken out. This is a 
diagram showing the splitting of a “T” tube to stent, the repair. 

Subsequent stricture formation with recurrent infection developed 
in the left hepatic duct. This is her film about 3 months after our repair. 
As you can see, all looks good except for the left hepatic duct. Then her 
right hepatic duct began to dilate as a result of recurrent infections and 
stricture. The patient was referred to Dr. Robert Hermann in Cleve- 
land. A repeat anastomosis was done, and she did well for several 
months. Now, stricturing of the left duct is developing, which hope- 
fully will respond to transhepatic dilatations. Hopefully not, but she 
may well be in for repeated stricture problems. 

Nonemergent common duct bile is probably sterile as tumor block- 
age with or without cholelithiasis is almost never accompanied by 
cholangitis. After the initial anastomosis of a duct to the jejunum or 
the bile duct, the bile will never be sterile again to allow ligation. 

One of the fun things to do in a Whipple resection is to make the 
anastomosis with that big common bile duct. Would it not be advan- 
tageous to ligate all transected or injured common or hepatic ducts so 
that subsequent dilatation would provide a 2-cm anastomosis similar 
to those present secondary to tumor obstruction? 

I have no long-term survivors of the Whipple procedure, but in those 
who I have followed up to 3 years before tumor recurrence, bile duct 
anastomotic stricture has never been a problem. I am not aware of that 
being recorded in the literature. 

I may never see another bile duct injury, and, accordingly, I would 
like to challenge a big center to trv a few cases with simple primary 
ligation of the proximal duct and allow the duct to dilate to a bilirubin 
level of about 30 mg/dL. Then, there would be a 2-cm anastomosis 
with perhaps 0% stricture. 


Dr. JOAQUIN S. ALDRETE (Birmingham, Alabama): Dr. Litwin and 


the other discussants have documented that iatrogenic operative inju-. 


ries of the bile ducts are still a problem, and that despite all the efforts 
for credentialing and training surgeons, these tragic injuries still occur. 

(Slide) Dr. Litwin has nicely categorized these injuries, depending on 
whether they are recognized during or after operation. We have found 
useful this other classification shown in the slide that further catego- 
rizes these injuries as those recognized during operation, those recog- 
nized in the first 30 days after operation, those recognized between 30 
and 60 days, and, those recognized 60 or more days after operation. 

I believe this classification 1s important because the treatment is 
going to be different. In the experience presented today, 40% of the 
injuries analyzed were recognized at operation. In other series of these 
injuries, including our own experience, many of the cases came to us 
several weeks, months, or even years after the operative injury. 

(Slide) We have had the opportunity in the past 15 years to treat 30 
patients with iatrogenic operative injuries. I have personally operated 
on 25 of these patients; therefore, we have followed virtually all of these 
patients, 

We have used a combination of connections between the bile duct 
and the intestine, hepaticojejunostomy, or duodenostomy depending 
on the location of the injury. I must say that in none of our 30 patients 
were the injuries recognized during operation, and all but one of them 
were referred to us from other hospitals. 

As a general rule, we prefer to reanastomose the bile ducts to the 
duodenum; however, in the majority of the patients, this was not 
feasible and we had to anastomose the biliary duct to a defunctiona- 
lized limb of jejunum (Roux-Y). 

(Slide) I believe that stenting these bilioenteric anastomoses is im- 
portant, and we have used for about 10 years permanently implanted 
completely internal stents. In some cases, we have put as many as three 
stents, like in this case, where the injury is so high that there is nothing 
left but three holes or two holes in the hilum of the liver. The stents 
used are cut off pediatric Argyle tubes size 8, 10, 12, or 16. They are 
kept in place with a suture of 5-0 Prolene® tied in the outside of the bile 
duct or intestine near the anastomosis. We have used this method in 11 
patients, and we have been very happy with the long-term results 
obtained. 

(Slide) This slide shows the general results: three patients died after 
operation, two were desperately ill when we first saw them and their 
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operation was a desperate attempt to correct their problem, and the 
other patient died of sepsis after a Longmire procedure. 

In 25 patients there has been complete rehabilitation; they have been 
free of cholangitis. The other two patients had two or three episodes of 
cholangitis 2 and 3 years after their initial reconstructive operation. 
When we studied them carefully we found that they had stenosed their 
bilioenteric anastomosis. Thus, we reoperated on them: one patient 2 
years ago, the other patient 3 years ago; both have been free of symp- 
toms. 

In managing these injuries, I believe that meticulous operative tech- 
nique and the judicious use of internal or external stents are the key 
factors to obtaining very good results. Nevertheless, the most impor- 
tant factor is the prevention and not the treatment of these injuries. 


Dr. H. HARLAN STONE (Bethany Beach, Delaware): I enjoyed this 
paper greatly, and it presented a problem much as Dr. Hardy put his 
finger on. Why should patients have jaundice, presumably obstructive 
jaundice, and not have a mechanical obstruction? 

The occurrence of cholangitis despite a widely open biliary ainai 
system might at first seem to be an absolute impossibility. This cer- 
tainly would appear to be the case if one only considers gross anatomi: 
features that cause obvious mechanical obstruction. However, could 
not functional obstructions, either intermittent or constant, be capable 
of leading to an almost equal impediment to bile drainage? For exam- 
ple, jejunal atony with resultant delayed gastric emptying is one of the 
complications often noted after a truncal vagotomy combined with 
either gastric resection or a drainage procedure in patients treated 
surgically for peptic ulcer disease. Damage to vagal fibers in the moti- 
lized Roux-en-Y jejunal loop or a vagally denervated jejunum in pa- 
tients with prior or concomitant truncal vagotomy could perhaps pre- 
vent free bile drainage in a fashion similar to what eventuates in signifi- 
cantly delayed gastric emptying. 

Accordingly, I want to ask Dr. Litwin whether or not his patients 
with cholangitis after choledochoduodenostomy or Roux-en-Y hepa- 
ticojejunostomy who had cholangitis had demonstrable duodenal or 
jejunal limb stasis by radiographic contrast study, whether or not they 
had undergone truncal vagotomy at the same time before the develop- 
ment of their cholangitis, and whether or not metoclopramide, if given 
a trial, was successful in aborting such attacks of cholangitis? 


Dr. ROBERT M. BEAZLEY (New Orleans, Louisiana): If this is such a 
rare injury, why then does half the audience want to discuss it? Seri- 
ously, it occurs in about 1 in 500 cholecystectomies; therefore, it is not 
that rare. This is something that all general surgeons should know 
something about. It is not an injury that occurs to the neophyte doing 
his third cholecystectomy. In actuality, the average surgeon who gets in 
trouble with the “routine” cholecystectomy—bile duct injury has 
usually performed over 75 cholecystectomies. 

I believe that one of the preventive measures that should be used 
more commonly, as it is increasingly in the United Kingdom, is the use 
of operative cholangiography. Most of the studies that I have read 
concerning the value of operative cholangiography dwell heavily on 
the point of whether or not one finds unsuspected stones with the 
cholangiogram. Little is said about whether or not aberrant anatomy is 
detected, permitting the operation to be performed more safely. I be- 
lieve this is an important point, and one that should be stressed to our 
residents. 

In longstanding bile duct stricture it is important to recognize that 
with high stricture, there may be concomitant right portal vein injury 
resulting in atrophy of the right lobe. Compensatory hyp2rplasia of the 
left lobe follows with rotation of the portal structures laterally and 
posteriorly, thus making a direct approach to the hilum exceedingly 
difficult. A method of dealing with this situation is the left duct ap- 
proach as promulgated by Dr. Henri Bismuth. 


Dr. J. PHILIP SANDBLOM (Lausanne, Switzerland): Excuse me for 
rising again, but there are two points that I would like to make. In his 
excellent paper, Dr. Litwin showed a preference for direct anastomosis 
of the duct compared with biliodigestive shunts. I agree that an end- 
to-end anastomosis should be pursued, especially ifthe lesion is discov- 
ered during operation, eventually with the use of a paich as Dr. Rut- 
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ledge mentioned. Dr. Rutledge has kindly noticed that we have been 
able to use the remains of the cystic duct as such a patch with the 
evident advantage of retaining vital biliary mucosa. As Dr. Litwin 
showed, the lesion is often located at the confluence where the cystic 
duct remains nicely adapts itself. We have been able to repair several 
cases with this method. 

The risk for ascending cholangitis after biliodigestive shunts is 
greater than 1s believed; one must know that this can occur very late, 
5-10 years after operation. 

To evaluate the risk, I collected several years ago all the cases I could 
find in the literature where autopsies had been done a long time after 
biliodigestive shunts. I found among over 20 patients that most of 
them had cholangitis, some with multiple liver abscesses, even if they 
had not demonstrated manifest symptoms of it. When making a cho- 
ledochojejunostomy, the use of a long loop of jejunum will diminish 
the risk. 

My other point is to stress the importance of performing preopera- 
tive cholangiography routinely, a principle that lately has been dis- 
puted. 

Dr. Litwin showed convincingly the great advantage of the method. 
If it is done routinely, we know that it considerably decreases the risk of 
dangerous complications. 


Dr. I. WILLIAM BROWDER (Closing discussion): I want to thank all 
the discussants for their interesting comments, especially Dr. Williams. 
It was his discussion about this problem several years ago on a visit to 
New Orleans that prompted the interest and investigation into our 
experience. . 

Regarding the use of stents, this is a controversial topic, and I believe 
one might appreciate that there was some disagreement even among 
the authors of this paper, since approximately half of the patients had 

‘stents and half did not. Based on this rather limited experience, we 
believe (especially in the delayed repair of these injuries) short-term 
stenting is probably appropriate. We cannot formulate any meaningful 
conclusions regarding long-term stenting. 


I would like to take Dr. Hardy’s and Dr. Stone’s comments together - 


since they both concern this phenomenon of cholangitis without ap- 
parent obstruction. Frankly, we were quite surprised to see this occur 
as well, but in reviewing the literature there are several reports of this 
phenomenon. Dr. Bismuth (SGO 1978; 146:161) has reported cases 
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with very similar findings, and the typical presentation is one of inter- 
mittent, transient cholangitis with only a mild elevation of bilirubin 
and alkaline phosphatase levels, which rapidly return to normal after 
the acute episodes. I do not believe it is the same as the clinical picture 
of chronic obstructive jaundice. 

As far as etiology in this postoperative setting, we do not know. The 
workup in our patients included attempts at barium reflux to docu- 
ment whether the Roux loop was actually refluxing into the biliary 
tree. We could not demonstrate any reflux in that situation. None of 
our patients had vagotomy. We did not try metoclopramide therapy, 
but that might be of some use. One might speculate that, in fact, what 
one is seeing is an intermittent cholangitis related to simple irritation of 
the biliary tree from substances such as succus entericus that normally 
would present due to the choledochoenterostomy, but we had no firm 
explanation for this finding. 

Dr. Rutledge, we are certainly aware of your innovative approaches 
to repairing injuries of the biliary tree that you previously published. 
Fortunately, I suppose, we did not require such repairs in this series, 
but I believe it is important to be aware that these techniques are 
available 

Dr. Graves, regarding the approach of primary ligation with delay 
duct repair, I believe there is a major concern. Much of the experience 
in the literature has demonstrated that the longer one delays, the more 
intense the inflammation and scar one has in the area of the portal 
triad, and this problem may play a role in subsequent stricture. Based 
on that experience in the literature and our limited experiences re- 
ported today, we believe that early repair is indicated. 

Dr. Beazley, we would agree with the importance of intraoperative 
cholangiography, and our data certainly would support that conten- 
tion. 

Dr. Sandblom, we agree that although the majority of these patients 
in whom strictures are going to develop will do so within the first 3 
years, there are certainly enough reports in the literature to warrant 
further follow-up and close observation of these patients beyond 3 
years. 

Summarizing then, I believe the remedy to this problem is to avoid 
the injury in the first place. However, when this unfortunate problem 
does occur, based on our experience, prompt recognition, aggressive 
work-up, and early reoperation will lead to a great improvement in 
morbidity and mortality. 


y 
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Boston 


This year our symposium will again address the current 
state of the art in vascular surgery and vascular radiology. 
We will also focus on New Horizons or areas into which 
vascular surgeons and angiographers may expand their activ- SOCIAL EVENTS 
ities, Our course will deal with material that is essential 
knowledge for the vascular surgeon and radiologist who 
wishes to keep his practice consistent with all that is new 
and important. The latest significant advances, changing 
concepts in diagnosis and management, pressing controver- Waldorf Astoria Hotel is also included this year. 
sies and new techniques, agents and diagnostic modalities 
are the CRITICAL PROBLEMS AND NEW HORIZONS IN 
VASCULAR SURGERY that will be covered in depth. The 


course will also provide a number of important updates and Tuition: $495.00 for practicing physicians; $395.00 fellows 


London . 


Sydney Tokyo Toronto 


FOURTEENTH ANNUAL 
SYMPOSIUM ON CURRENT CRITICAL | 
PROBLEMS IN VASCULAR SURGERY — 





FACULTY AND REGISTRANTS 

More than sixty distinguished surgeons and radiologists 

from the United States and Europe will share their insights 
with an audience of leading surgeons and radiologists in | 
their own right. This combination of registrants and 
faculty—and the fast paced 15 minute presentations, 

panels, and workshops -are the key elements which, year 
after year, make the SYMPOSIUM uniquely valuable and 
exciting. 


Special daytime seminars and museum and gallery visits 
for accompanying members, and evening performances in 
the theatres and concert halls for which New York is 
famous, will be scheduled. A luncheon and reception at the 


REGISTRATION 


Telephone or write to register or for a complete brochure. 


and residents. 





For further information contact: Office of Continuing Medical Education i 


Albert Einstein College of Medicine / Montefiore Medical Center 


3301 Bainbridge Avenue, Bronx, New York 10467 (212) 920-6674 
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The Bacteriologic Report: Volume | 1986, Totowa, NJ, BAC-DATA® Medical 
Information Systems, Inc. This average was weighted by the frequency 

of isolation of each organism. 
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faecalis) and many strains of Enterobacter cloacae. 
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SURGEON 


Gundersen Clinic, Ltd., a multi—specialty clinic, is 
recruiting for a General Surgeon to join a Gundersen 
Clinic branch facility. We offer all benefits, coverage 
and consultation generally offered from a 
multi—specialty clinic. Excellent salary, benefit and 
pension package, no investment required. Service 
organization. Write: 


Bruce A. Polender, M.D. 


Gundersen Clinic, Ltd. 


1836 South Avenue 
La Crosse, WI 54601 


An Equal Opportunity Employer 
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POSITIONS AVAILABLE 


Department of Surgery, Urologic 
Surgeon Assistant or Associate 
Professor Level 


University of Pittsburgh, Division of Urologic 
Surgery, seeks an academic urologic surgeon at 
the level of assistant or associate professor. The 
division includes five hospitals (2000+ beds, 
150+ urology). The successful candidate will 
have demonstrated the ability to carry out clin- 
ical/basic investigation. The University of Pitts- 
burgh is an equal opportunity employer. Send 
application and curriculum vitae to: 


Dr. Thomas R. Hakala 
Department of Surgery 
University of Pittsburgh 

School of Medicine 
4414 Presbyterian-University Hospital 
Pittsburgh, PA 15213 








Screening before Surgery for Colon Neoplasms with 
a Flexible Sigmoidoscope by Surgical Residents 





RICHARD J. MULLINS, M.D., PAT W. WHITWORTH, M.D., 


The value of flexible sigmoidoscopy to screen for colorectal 
neoplasms was determined in asymptomatic patients. One 
hundred sixty men (mean age 61 + 10), who denied a change i in 


£ bowel habits or blood in their stools and who had guaiac- 


negative stools, had flexible sigmoidoscopic examinations per- 
formed by surgical residents with little previous endoscopy 
experience, while a staff surgeon continuously viewed the resi- 
dent’s progress through a teaching scope. Forty-nine benign 
neoplastic polyps were removed from 21% of the patients. The 
examination was well tolerated in 93% of these patients who 
received no medications. Resident endoscopists who had per- 
formed more than 15 examinations were more likely to reach 
50 cm (79%) than those with less experience. The ‘authors 
conclude that surgical residents are able to safely and effec- 
tively screen for colorectal neoplasms with a ı flexible sigmoid- 
oscope when supervised. 


dependent, in substantial part, upon early detec- 

tion. Current recommendations from the Ameri- 
can Cancer Society include proctoscopic examination 
for all patients age 50 and older.! When cancer of the 
large bowel is diagnosed and treated in asymptomatic 
' patients, the 5-year survival rate may approach 90%.” 
Flexible sigmoidoscopy has been advanced as an im- 
provement over the conventional, rigid proctoscopy for 
the early detection of distal colon and rectal cancers,?4 
However, compared with the rigid proctoscope, the 
flexible sigmoidoscope requires more operator skill and 
is more expensive. 

The purpose of this study was to evalute the effective- 
ness of the routine use of flexible sigmoidoscopy in 
asymptomatic patients. Patient tolerance for the proce- 
dure was also a consideration. To achieve some unifor- 
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mity of patient population, only male patients from the 
Veterans Administration Medical Center who were to 
have elective hernia repair were included in the study. 
Also evaluated was the effectiveness of flexible sigmoid- 
oscopy as an introductory experience in flexible endos- 
copy for surgical resident training. 


Methods 


Patients admitted to the Veterans Administration 
Medical Center, Louisville, Kentucky, were considered 
to be candidates for screening before surgery by flexible 
sigmoidoscopic examination, if they were to undergo 
elective repair of inguinal, ventral, or umbilical hernias. 
Excluded from the screening protocol were patients who 
reported a change of bowel habits, melena, or bleeding 
from the rectum. The patients in this report had at least 
one guaiac-negative stool sample obtained by digital 
rectal examination during their clinic visit or when ad- 
mitted to the hospital. During the 2-month duration-of 
the study, 316 men who were older than 30 ykars of age 
electively had hernias repaired at the Center. Thirty-six 
patients with hernias complained of abdominal pain or 
had guaiac-positive stools. These patients were exam- 
ined further with barium studies and endoscopy- No 
occult colon cancers were identified. One hundred 
twenty candidates were not screened because of patient 
refusal or the unavailability of the first authar to super- 
vise the patient’s flexible sigmoidoscopic examination. 
The patients were prepared’ with a single Fleet® enema 
(sodium phosphate and sodium biphosphate), which 
was given within 2 hours of the examination. Each pa- 
tient was placed in the left lateral decubitus position at 
the time of examination. When considerable stool was 


encountered in the rectal vault, the scope was with- 


660 
GR Patients with Potyps 


NUMBER OF PATIENTS 





_ AGE 
Fic. 1, Most patients examined were older than 50 years of age. Polyps 
were found i in 25% of patients in the sixth and seventh decade. 


drawn, and use of the Fleet enema was repeated before 
the examination was attempted again. The patients did 
not have intravenous catheters or dietary interruptions, 
and analgesic or sedative medication was not used either 
before or during the procedure. An Olympis P10 S® 
flexible fiberoptic sigmoidoscope was used for the exam- 
ination. 

Flexible sigmoidoscopic examination was performed 
under the direct supervision of the first author, who 
monitored the examinations continuously through an 
~ attached teaching scope. Most of the endoscopists were 
familiar with straight sigmoidoscopy but had limited or 
no experience with flexible endoscopes. Residents were 
stratified as having performed fewer than six, six to 15, 
‘or more than 15 examinations. At the time of each ex- 
amination, the quality of colon preparation, patient tol- 
erance, length of examination, and findings were re- 
corded by a single observer (R.J.M.). Patient tolerance 
was recorded as good to excellent if minimal or no dis- 
comfort was reported. When a patient indicated he had 
multiple cramps, tolerance was designated as fair. When 
there were complaints of severe pain or marked discom- 
fort, tolerance was designated as poor. Before examina- 
tion, each patient was warned that he might feel bloating 
and cramps. The examination was terminated if the pa- 
tient reported moderate or severe discomfort. The qual- 
ity of colon preparation was characterized as excellent if 
no stool was encountered. Preparation quality was con- 


sidered good if the stool present obstructed less than 
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, 10% of the bowel wall. The preparation was rated as fair 


if there was either a considerable amount of liquid stool 
that had to be suctioned out or if there was solid stool 
obstructing the view of 10-25% of the bowel wall. A 
poor rating meant that a large amount of solid stool 
compromised examination of the mucosal surface. 
Some examinations were stopped before 50 cm of colon 
was explored because a bolus of stool obstructed the 
lumen. In these cases, the quality of the preparation was 
based upon the findings up to that point. When stool 
was encountered above 25 cm, a sample was usually 
obtained with biopsy forceps and tested for occult 
blood (Hemoccult®, SmithKline Diagnostics, Inc., 
Sunnyvale, CA). | 

Polyps less than 1 cm were usually removed with 
biopsy forceps when encountered. Polyps larger than 1 
cm or multiple polyps were removed during a subse- 
quent colonoscopic examination. To avoid a methane 
explosion, electrocautery was not performed when Fleet 
enemas had been the only method of colonic prepara- 
tion used. Patients with small polyps usually had their 
hernia repairs first, and then each returned for a follow- 
up barium enema and colonoscopic examination. Each 
patient with larger polyps usually had a complete co- 
lonic workup with colonoscopic examination and bar- 
ium enema before hernia repair. Pathologic examina- 
tion was carried out on all polyps removed. Only neo- 
plastic polyps are reported; hyperplastic polyps were 
excluded. 

Numeric data are presented as the mean values plus 
or minus standard deviation. As a function of resident 
experience, the length of colon examined was studied by 
chi-square analysis using the Yates correction. 


Results 


One hundred sixty males were examined over a 27- 
month period. Their ages ranged from 31 to 91, with a 
mean of 61 + 10. Forty-nine neoplastic polyps were 
identified in 34 patients during flexible sigmoidoscopic 
examination. Four patients had two rectosigmoid 
polyps, four patients had three rectosigmoid polyps, and 
one patient had four polyps removed during flexible 
sigmoidoscopic examination or follow-up colonoscopic 
examination. Sixteen polyps were more than | cm in 
size. Forty polyps had a tubular adenoma histopathol- 
ogy, seven were mixed tubular and villous adenomas, 
and one villous tumor was found. Three of the tubular 
adenomas had small foci of atypia within them. The 
cytohistologic features interpreted as indicating atypia 
included nuclear cytoplasmic ratios of greater than 50%, 
enlarged nucleoli, coarsely distributed chromatin, and 
loss of nuclear polarity. In one polyp, there were bud- 
ding of epithelial elements into the lamina propria. 
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EXCELLENT 


Fic. 2. Enemas required for adequate visualization (80% required one 
enema). Most patients had an excellent or good bowel preparation. 
The bowel preparation was accomplished with one Fleet enema, Add- 
ing a second Fleet enema consistently increased the quality of the 
preparation. 


GOOD FAIR 


These histologic changes occurred in areas not asso- 
ciated with significant active inflammatory response or 
reparative changes. No carcinomas were detected. Most 
of the patients with polyps were older than 60 years of 
age (Fig. 1). Twenty-eight polyps were within 25 cm of 
the anus, while the remaining 21 were from 25 to 50 cm. 
Diverticular orifices were identified in 29 patients, many 
of whom had associated sharp turns and angles that 
made proceeding through the sigmoid colon uncomfort- 
able for the patient. Stool specimens, obtained above 25 
cm from 96 patients, were tested for occult blood; all 
were found to be normal. 

A single enema yielded a satisfactory preparation of 
the rectosigmoid region in 81% of the patients. Eighteen 
per cent of the patients received two enemas, and two 
patients (1%) required three. The preparation was 
judged to be good to excellent in 75% of the patients. A 
fair preparation, which was bothersome but permitted 
examination of most of the bowel wall, was encountered 
in 25% of patients (Fig. 2). There were no poor prepara- 
tions. The examination was stopped at less than 50 cm 
in 13% of patients because of a fecal bolus obstructing 
the lumen (Fig. 3). 

Patient tolerance of the examination was scored as 
good to excellent in 52% of the cases and fair in 41%. 
Seven per cent of patients reported severe discomfort. 
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Fic. 3. More than 45 cm of colon was examined in 47% of patients. 
Pain was the most common reason for failing to complete the exami- 
nation. 


Resident Education and Length of Bowel Examined 


More than 45 cm of colon in 48% of the patients was 
examined by the surgical resident endoscopists. All pa- 
tients had at least 25 cm of colon examined. Between 26 
and 35 cm was examined in 95% of patients, and be- 
tween 35 and 45 cm was examined in 75% of patients. 
When the examination was terminated before 50 cm in 
84 patients, the patients’ complaints of discomfort was 
the cause in 73%. Stool obstructed further progress in 
27% (Fig. 3). | 

Examiner experience affected the length of colon ex- 
amined. Surgical residents who had performed fewer 
than 15 previous flexible sigmoidoscopic examinations 
were able to reach 50 cm with acceptable patient toler- 
ance in 44% of cases. On the other hand, residents who 
had performed 16 or more flexible sigmoidoscopic ex- 
aminations were able to reach 50 cm in 79% of the 
examinations (Table 1). | 


Follow-up Evaluation 


Twenty-seven of the 34 patients who had polyps 
identified during flexible sigmoidoscopic examination 
have had follow-up examinations. Twenty-one patients 
had a barium enema followed by colonoscopic examina- 


TABLE 1. Length of Examination and Resident Experience 


Length of Colon Examined 
Number of Previous PS ee ee 
Examinations Performed Less than 50 cm 50 cm 
<15 80 63 


>16 4 13 
Chi-square (1) = 5.168; p = 0.022. 
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tion, while the remaining six had colonoscopic examina- 
tion alone. Eleven patients had additional benign neo- 
_ plastic polyps removed during colonoscopic examina- 
tion, none of which were malignant. In four cases, 
barium enema identified small polyps, which were not 
found at colonoscopic examination, despite careful 
searching of the area in question. Three other patients 
had polyps removed that were not revealed by the bar- 
jum enema. 


Discussion 


The purpose of this study was to evaluate the effec- 
tiveness of flexible sigmoidoscopic examination in 
screening patients for colorectal neoplasms as part of the 
workup for an elective surgical procedure. Colorectal 
cancer is a major cause of cancer deaths. Little impact 
has been made on the 50% mortality rate of this malig- 
nancy in the last 40 years, despite attempts to improve 
survivorship with radiation therapy, more radical sur- 
gery, and chemotherapy. If colon cancer can ‘be diag- 


nosed and resected at an early stage (Dukes’ A or B), - 


survival rates in excess of 75% usually can be 
achieved.'* Therefore, considerable interest has cen- 
tered upon colorectal cancer screening procedures, The 
American Cancer Society colorectal health check pro- 
gram recommends that an adult older than 40 years old 
have periodic rectal examinations, guatac tests on stool 
for occult blood, and proctosigmoidoscopic examina- 
tion.! Previous studies, performed with a rigid procto- 
scope, have shown that the screening of asymptomatic 
patients can be expected to identify a cancer in one out 
of every 500-1000 examinations.** In experienced 
hands, a straight proctoscope only reached a mean depth 
from the anus of 20 cm.” We became interested in the 
use of flexible sigmoidoscopy for colon cancer screening 
because up to 50 cm of colon could be examined, with. 
reduced patient discomfort.'* 

‘In 1963, Terezis et al. reported an association of colon 
cancer and inguinal hernia. After their report, many 
surgeons advocated the use of routine barium enema 
and proctoscopic examination before hernia repair.? 
Subsequently, at least three large studies found a lack of 
association between inguinal hernias and asymptomatic 
carcinoma of the colon.'° © 

Currently, many surgeons rely on careful questioning 
for a patient’s medical history and physical examina- 
tion, including rectal examination with stool guaiac 
testing, to identify colon neoplasms before hernia repair. 
However, it was recently reported that 2% of consecu- 
tive preoperative patients with hernias with guaiac-nega- 
tive stools had unsuspected colon cancers identified, 
when examined with a flexible sigmoidoscope. An oc- 
cult colon cancer was not identified among the 160 pa- 
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tients selected before surgery in our study. We conclude 
that patients with herhias should not be given priority 
regarding colorectal screening for cancer. We believe 
that any patient older than 40 years of age should ‘be 
considered a candidate for screening before surgery, 
which ‘should include stool for guaiac, a rectal examina- 
tion, and flexible sigmoidoscopic examination. | 

Twenty-one per cent of the asymptomatic patients we 
examined had neoplastic polyps. This prevalence rate 
for polyps exceeds the 3-6% rate reported by other in- 
vestigators who screened male patients with rigid sig- 
moidscopes but is consistent with the reported 12-22% 
rates of neoplastic polyps identified in asymptomatic 
patients examined with flexible sigmoidoscopes.?+*!! 
Autopsy studies of older men have also demonstrated a 
rate of colon adenomas consistent with those in our 
patients.'*'3 Gilbertsen and Nelms provided’ evidence 
that a program of periodic colorectal screening per- 
formed with a rigid proctoscope prevented the develop- 
ment of rectal cancer.'4 In their study over a period of 28 
years, 21,150 asymptomatic patients were examined by 
proctoscopy. All polyps found were removed or de- 
stroyed. Of the cancers found in 25 patients on first 
examination, 78% were localized tumors, with a 5-year 
survival rate of 64%, twice the reported survival rate of 
patients with symptomatic rectal tumors. Thirteen 
cancers, found during 92,650: patients years of follow- 
up, were localized. Because epidemiologic data pre- 
dicted one case of rectal cancer per 1000 patient years, 
Gilbertsen and Nelms concluded that regular polypec- 
tomy had prevented 85% of the 87-97 expected rectal 
cancers in the patients they followed. Because the flexi- 
ble sigmoidscope allows for a twofold to threefold in- 
crease in the length of colon examined, using it may 
improve upon the results achieved with the rigid sig- 
moidoscope. 

Many investigators espouse the theory that benign ad- 
enomatous polyps can undergo transformation into ma- 
lignant tumors. Knoernschild!>. followed 213 patients 
who had cytologically benign polyps less than 15 mm in 
size with proctosigmoidoscopic examination for more 
than 3 years. He tatooed them ‘for easy identification on 
follow-up. Two polyps, excised after their gross appear- 
ance changed, were found to be malignant. Also, pro- 
posed as supportive of the ‘ ‘polyp—cancer sequence” are 
a group of compelling observations. Histologic exami- 
nations of polyps of less than | cm in size have revealed 
foci of invasive cancer in the midst of an otherwise be- 
nign-appearing adenomatous or villous neoplasm. ‘The 
spatial distributions of polyps and cancers within the 
colon have been argued to be similar. The prevalance of 
polyps in specimens of colon resected for cancer exceed 
that found in normal colons matched for age and sex. In 
malignant tumors, foci of benign adenomatous or vil- 
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lous neoplasms can be identified that are interpreted to 
represent the original polyp histologic characteristics 
before it underwent malignant transformation. The 
larger the polyp the more likely it is to have foci of 
cancer in it.”"'° Other authorities have discarded the ar- 
guments that support the polyp—cancer sequence, con- 
cluding the available evidence is only circumstantial.” 
Resolution of the polyp—cancer sequence controversy 
will be necessary before a firm conclusion regarding the 
value of prophylactic screening with flexible sigmoidos- 
copy can be reached. Screening patients with guaiac tests 
on stool may have value in identifying colon cancers,"® 
but it is evident from this study. that many benign neo- 
plastic polyps do not produce consistently guaiac- 
positive stools. — 

Before any screening protocol is applied to a large 
population, there should be a reasonable chance that it 
will be cost-effective. Reimbursements by the Depart- 
ment for Medicaid Services in Kentucky for 1985 aver- 
aged $80 for an outpatient flexible sigmoidoscopic ex- 
amination, with an additional $20 for a polypectomy. 
Extrapolating from the data of this study, 330 patients 
would have to be screened by flexible sigmoidoscopic 
examination before 100 benign ‘neoplastic polyps were 
removed. Using Knoernschild’s figure that 1% of all 
polyps transform into cancer and assuming 600-700 
asymptomatic patients would have to be screened before 
one established cancer is identified,''* screening 660 pa- 
tients would result in the removal of two premalignant 
polyps. One cancer would be found, with a 78% chance 
of its being localized. This would cost $55,600. A flexi- 
ble sigmoidoscope with a light source has an average 
cost of $3500-4000. Histologic processing of polyps 
adds to the cost, although some authors have argued that 
diminutive polyps (less than 1.0 cm in diameter) can be 

-cauterized in lieu of excision and pathologic examina- 
tion.!? An additional consideration is the risk of using 
the flexible sigmoidoscope for colorectal cancer screen- 
ing. Complications are rare and include perforation 
(0.025%), bacteremia in as many as 4. 9% of patients,” 
and the adverse cardiovascular events that a mildly un- 
comfortable examination can cause.*!! Finally, a 
screening program must include a plan for further ex- 
amination of patients with polyps in the rectosigmoid. 
Because 30% of patients who have colonoscopic exami- 
nations had additional neoplastic polyps, we continue to 
recommend colonoscopic follow-up to patients with 
sentinel polyps. Certainly polyps large enough to require 
electrocautery must not be removed until the colon has 
been properly prepared. 

A much larger study than this one would be required 
to prove that it is beneficial to identify colon cancers in 
the early stages by screening with flexible sigmoidosco- 
pic examination. To prove that the mortality rate for 
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Survival “A” 


lLead Time Bias!  Survivat"s” 


Asymptomatic Symptomatic 


ONCOGENESIS 
DEATH 
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Fic. 4. Screening procedures that identified tumors in a is that did 
not cause symptoms may not change the course of the disease; al- 
though the survival rate in the “A” group exceeds the survival rate in 
the “S” group, this lead time bias does not indicate screening effec- 
tively improves survival. It is hoped that identifying tumors before they 
cause symptoms will improve the survival rate or cure patients. 


colon cancer has been reduced will not only require that 
cancers that do not cause symptoms be found, but also 
the survival of the screened population i is longer on fol- 
low-up than that of patients for whom the diagnosis is 
made when the tumor causes symptoms. Earlier detec- 
tion may only widen the window of observation before 
an unaltered cancer-related death. Some have referred 
to this apparent benefit as “lead time bias” (Fig. 4). 

Flexible sigmoidascopic examination can be per- 
formed easily, inexpensively, and ina short period of 
time. We did not record the time required for an exami- 
nation, but in experienced hands 5-10 minutes is 
usually all that is required.*? A simple Fleet enema pre- 
pared the colon adequately in 81% of the patients. Medi- 
cations that would compromise the patient’s ability to 
drive home are not required. We see no reason why a 
general surgeon, trained in the use of flexible endoscopy, 
should use the short (35-cm) rather than the long (60- 
cm) flexible sigmoidoscope. 21 A trained assistant is nec- 
essary if an expeditious examination is to be performed. 
In the same manner that routine Papanicolaou smears 
are performed before surgery by gynecologists, a screen- 
ing flexible sigmoidoscopic examination may be per- 
formed in patients older than 40 in the surgeon’s office. 

A minimum of discomfort during a screening endo- 
scopic examination increases the likelihood that the pa- 
tient will comply with recommendations for future ex- 
aminations. For this reason, when a patient complained 
of pain, we terminated the examination. Even with this 
constraint, the average length of colon we examined 
compares favorably with that of previous reports of 
screening with the flexible sigmoidoscope.** 

We found that supervised flexible sigmoidoscopic ex- 
amination effectively introduced surgical residents to 
the techniques of endoscopy. As an examiner’s skill in- 
creased through experience, more colon was examined, 
with good patient tolerance (Table 1). For the first five to 
10 examinations, the endoscope should be advanced by 
the instructor, as he looks through the teaching scope. 
This allows the resident to first gain experience with 
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rotation of the dials and manipulation of the suction 
and air insufflation buttons before attempting to simul- 
taneously advance the scope and adjust the tip deflec- 
tion. 

The findings in this study indicate that the use of 
flexible sigmoidoscopic examination satisfies the basic 
requirements for a successful screening procedure, be- 
cause it is easily performed and usually well tolerated. 
The examination might be performed in an office set- 
ting with good patient tolerance. The diagnostic yield of 
benign neoplastic polyps is greater than 20%. Surgical 
residents’ skills improved rapidly after 10-15 supervised 
examinations, and we believe that the use of flexible 
sigmoidoscopy is useful for initial training in flexible 
endoscopy. In view of these considerations and its po- 
tential effect on outcome for colorectal cancer, it ap- 
pears reasonable to offer flexible sigmoidoscopic exami- 
nation as part of the evaluation of adult patients sched- 
uled for elective surgery. 
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The subject of management of patients after endoscopic re- 
moval of cancerous adenomas is controversial. A retrospective 
review of 126 lesions in 121 patients who had had colonoscopic 
polypectomy of malignant lesions between 1971 and 1985 was 
used to determine the criteria for colon resection. Invasive 
cancer was identified in 80 patients, while 41 patients had 
carcinoma in situ. A synchronous colon cancer was found in 
five of the 121 patients. The patients who had carcinoma in 
situ had no evidence of residual tumor or metastatic disease on 
subsequent follow-up (colon resection in three patients and 
endoscopic surveillance in 38 patients). Of the 80 patients with 
invasive cancer, 44 had subsequent colon resection, and 34 of 
these had no evidence of tumor in the resected bowel or mesen- 
teric lymph nodes. Ten patients had residual tumor, metastatic 
cancer to regional lymph nodes, or both. Each of the 10 had at 
least one of the following indications of inadequate resection or 
dissemination of disease to local lymph nodes (the first indica- 
tion is a macroscopic evaluation, while the remaining four are 
all microscopic): (1) incomplete excision, (2) poorly differen- 
tiated tumor, (3) invasion of the line of resection, (4) invasion 
of the polyp stalk, and (5) invasion of venous or lymphatic 
channels. Present recommendations for patient management 
after endoscopic removal of an invasive malignant adenoma 


. Should include colon resection with regional lymphadenectomy 


for patients with one or more of these five criteria. Patients 


without any of these risk factors should have early repeat en- ` 


doscopic examination 3 months after initial polypectomy to 
evaluate the polypectomy site. Total colonoscopic examination 
is repeated at 1 year to ensure the surveillance program is 
begun with a colon without neoplasms. . 


the treatment of large intestinal adenomas, and 


F IBEROPTIC COLONOSCOPY has revolutionized 
colonoscopic polypectomy has become a routine 
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therapeutic option in patients who have adenomas. ' 
Most authorities agree that cancer of the colon arises 
from pre-existing adenomas.” The best support for this 
hypothesis is the fact that some adenomas removed 
from the large intestine have areas of carcinoma in situ 
or superficial invasive carcinoma, suggesting that the 
adenoma was present first and had subsequent malig- 
nant degeneration. 

There are three types of colonic adenomas that have 
malignant potential’: the tubular adenoma, the villous 
adenoma, and the tubulo-villous, or mixed, adenoma. 
In these adenomas there may be carcinoma in situ or 
invasive carcinoma. (Carcinoma in situ is defined as 
carcinoma that has not penetrated the muscularis mu- 
cosa and has not infiltrated the area containing lym- 
phatics, and, thus, there is no possibility of metastatic 
involvement. Invasive carcinoma is defined as carci- 
noma infiltrating beyond the muscularis mucosa, mak- 
ing metastases to the adjacent lymph nodes possible.) 
The nonneoplastic forms of the colon polyp (e.g., ha- 
martomatous, inflammatory, and hyperplastic polyps) 
are felt to rarely undergo malignant. degeneration. In 
addition, carcinoma of the large intestine can arise de 
novo; but few polypoid carcinomas smaller than 1 cm in 
diameter have been found, which suggests tat the de 
novo origin of large bowel cancer is also rare. 

In this article, we review a series of patients who were 
definitively treated with colonoscopic. polypectomies in 
which invasive carcinoma or carcinoma in situ was 
found. The clinical course and pathologic findings, 
including the results of surgical treatment, are pre- 
sented with recommendations for the management of 
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TABLE 1. Location of Cancerious Adenomas Removed 
from the Colons of 121 Patients 


Right Colon 
Rectum Sigmoid Descending Transverse and Cecum 
Invasive 
carcinoma* 5(6%)  55(66%) [8 (21%) 2 (2%) 4 (5%) 
Carcinoma - 
in situ 4 (10%) 25 (61%) 7 (17%) 3 (7%) 2 (5%) 


* Location of one invasive lesion unknown. 


the patient with cancerous adenomas removed by co- 
lonoscopy. 


Results 


This was a retrospective study of 121 patients (55 
women and 66 men) with 126 malignant adenomas that 
were removed from 1971 to 1985 at East Alabama Med- 
ical Center, Opelika, Alabama (W.A.W.), and Crawford 
W. Long Hospital, Atlanta, Georgia (R.C.D. and 
S.J.M.). Patients having polypectomies after 1985 were 
not evaluated in order to allow a minimum follow-up of 
| year after polypectomy (unless colon resection was 
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Fic. 1. Size of adenomas removed divided into invasive cancer and 


carcinoma in situ. Actual numbers of adenomas are listed within each 
bar. 
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performed) for pathologic confirmation of completeness 
of endoscopic polypectomy. Of the 121 patients, 41 had 
carcinoma in situ, whereas 80 had invasive carcinoma. 
The age range of the 121 patients was 39 through 85, 
with average ages of 64 for patients with invasive cancer 
and 68 for those with carcinoma in situ. 

Most adenomas were removed distal to the splenic 

flexure (Table 1). There were nine adenomas removed 
from the rectum, 80 removed from the sigmoid colon, 
25 from the descending colon, five from the transverse 
colon, and six from the cecum and ascending colon. 
Five patients had two adenomas containing cancer re- 
moved at the same procedure. In one patient, the loca- 
tion of the malignant adenoma could not be determined 
from either the old records or from the decription in the 
pathology report. Thirty-two of the 121 patients (26%) 
had at least one benign adenoma identified in addition 
to the cancerous adenoma. 
- Thirty-nine per cent of the patients with malignant 
adenomas had villous tissue as the predominant histo- 
logic type; 44% were tubulo-villous adenomas; and 11% 
were tubular adenomas. Five of the 80 patients with 
Invasive carcinoma (6%) had a polypoid carcinoma. 

Size of the endoscopically removed adenoma was re- 
corded in the pathology description for 81 adenomas 
with invasive cancer and for 36 adenomas containing 
carcinoma in situ. Information on the size of the polyp 
was missing in nine cases. This information is depicted 
in Figure 1 and groups the adenomas into three size 
categories. The adenomas with invasive carcinoma were 
larger than the adenomas containing carcinoma in Situ. 
Information on size of the adenoma was obtained from 
pathology reports in all cases and reflects the size of the 
polyp after fixation in formalin. Thus, the size data re- 
flect sizes smaller than these present in vivo. 

Forty-seven patients had colon resection after poly- 
pectomy. In three patients with carcinoma in situ, the 
colon resection did not reveal any additional tumor or 
metastatic cancer in the lymph nodes. Of 44 patients 
who had colectomy for invasive carcinoma, there were 
34 who had no cancer present within the resection and 
had no evidence of metastases to the lymph nodes. 
There were four patients who had residual cancer at the 
polypectomy site; four patients who had metastatic de- 
posits in the regional lymph nodes, but no residual 
cancer; and two patients who had both residual carci- 
noma and metastatic carcinoma in adjacent lymph 
nodes. 

Thirty-six patients with invasive carcinoma who did 
not have colon resection were observed for at least 1 year 
after polypectomy and in one patient, who died without 
evidence of metastatic colon cancer, was observed for 10 
years. Seven of these patients died from unrelated causes 
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1'4 to 10 years after polypectomy. No patient was found 
to have metastatic disease. There were 38 patients with 
carcinoma in situ who did not have colon resection. The 
minimum follow-up period was | year after polypec- 
tomy and the longest follow-up period was 7 years after 
polypectomy in a patient still alive and well with no 
evidence of metastatic cancer. There was no evidence of 


-` metastatic spread of adenocarcinoma in this group of 


subsequent follow-up examination. 


Discussion 
Malignant Degeneration 


Colonoscopic polypectomy has revolutionized the 


treatment of adenomas of the large intestine and has - 


caused a significant rethinking of the hypothesis of the 
adenoma—cancer relationship.! Most authorities now 
agree that carcinoma of the large intestine does indeed 
arise from pre-existing adenomatous polyps.'?*° Large 
studies of colonoscopic polypectomies show there are at 
least two factors related to malignant degeneration of 
polyps: size and tissue type. A large study’ of adenomas 
removed from the colon showed that adenomas smaller 
than 1 cm in diameter had a 1.3% incidence of malig- 
nancy. Adenomas between | and 2 cm in diameter had a 
malignancy rate of 9.5%, and those larger than 2 cm in 
diameter had a 46% incidence of carcinoma. In all 
series, the villous adenoma has had a significantly higher 
rate of malignancy. Invasive carcinoma was found by 
Shinya and Wolff in 9.5% of 519 villous adenomas. 
Tubulo-villous adenomas had a rate of 8.4% in that 
same study, while tubular adenomas had a rate of only 
2.8%. In 633 adenomas, Webb had an invasive carci- 
noma rate of 1.6%.! 


Size 


Adenomas of the colon should be endoscopically re- 
moved and subjected to microscopic examination 
whenever possible because of the possibility of malig- 
nancy. Ten per cent of the adenomas harboring invasive 
carcinoma were smaller than 1.0 cm in size. Although 
previous studies show a low rate of malignant transfor- 
mation in small adenomas, the presence of invasive 
cancer can only be ruled out by histologic examination. 


Location 


The location of malignant adenomas in this and other 
studies has shown most to be distal to the splenic flex- 
ure.'* Shinya and Wolff,‘ in removing 5786 adenomas 
of the colon, found that 52% were located in the recto- 
sigmoid area. Sixty-eight per cent of the malignant ade- 
nomas removed in this study were located in the recto- 
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sigmoid area. Other studies® have identified a much 
higher rate of adenoma formation in the rectosigmoid 
area. Morson et al. found that 90% of the malignant 
adenomas removed by polypectomy in their study were 
from the rectosigmoid area. The presence of a second 
carcinoma had an incidence of 3-7% in some studies.”* 
A synchronous carcinoma was found in five of 121 pa- 
tients in this study, for an incidence of 4%. 


Age 


Patients with malignant adenomas were predomi- 
nantly in older age groups. Seventy-two per cent of 
Christie’s? patients were in their sixth or seventh de- 
cades. Our patient population was typical of other stud- 
ies, having an average age of 65 and slightly more male 
patients (55%). 


Carcinoma In Situ 


There is little controversy on the management of car- 
cinoma in situ found in adenomas removed from the 
large intestine. There has been no report of a case of 
metastases after endoscopic polypectomy of an ade- 
noma containing carcinoma in situ. In the present study 
of the 41 adenomas with carcinoma in situ removed by 
colonoscopy, three patients had subsequent resection. In 
these three patients, no residual carcinoma or lymph 
node metastases were identified in the surgical patho- 
logic specimen. In addition, all patients treated with co- 
lonoscopic polypectomy have survived without evi- 
dence of recurrent disease (for at least 1 year after poly- 
pectomy). Careful pathologic interpretation can identify 
those adenomas containing only carcinoma in situ and 
avoid a major operative procedure in these patients with 
no risk of metastatic spread. 


Invasive Carcinoma 


Major controversy exists over the management of ad- 
enomas with invasive carcinoma. Morson et al.° pub- 
lished a study in 1984 of 60 patients, observed at least 5 
years after colonoscopic polypectomy with no recurrent 
carcinoma. They suggest that polypectomy is adequate 
as long as (1) the carcinoma is well or moderately well 
differentiated; (2) there is complete excision of the can- 
cerous portion of the adenoma (macroscopically); and 
(3) a microscopic examination shows that the resection 
margin is not involved. One patient with subsequent 
metastatic disease in this study originally had a poorly 
differentiated type of carcinoma that recurred, causing 
death, even though at colon resection there was no resid- 
ual cancer. Langer and colleagues!’ reported a study in 
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TABLE 2. Risk Factors Present when Residual Cancer or Metastatic 
Disease Was Found in Colon Resection after Polypectomy 





Patient Disease Risk Factor 

l Residual cancer Resection line not clear 

2 Residual cancer Resection line not clear 

3 Residual cancer Resection line not clear 

4 Residual cancer Resection line not clear 

5 Metastasis to nodes Invasion of stalk 

6 Metastasis to nodes Invasion of stalk 

7 Metastasis to nodes Invasion of stalk 

8 Metastasis to nodes Invasion of stalk; 
(poorly poorly differentiated 
differentiated cancer 
cancer) 

9 Residual cancer Resection line not 

and metastasis clear; poorly 
to nades (poorly differentiated cancer 
differentiated 
cancer) 
10 Residual cancer Resection line not clear 

and metastasis 
to nodes 


1984 of 36 patients with 37 malignant adenomas. Their 
conclusion was that patients with clear resection mar- 
gins should be treated with frequent follow-up colono- 
scopic examinations. However, if the resection margin 
was involved with carcinoma, colon resection was per- 
formed. | 

Christie’ published a study in 1984 of patients with 
- malignant colon adenomas. He established five criteria 
for determining colonscopic cure by polypectomy: (1) 
the stalk was uninvolved with carcinoma; (2) no lym- 
phatic or vascular invasion was present; (3) the ade- 
nomas contained a well-differentiated or moderately 
differentiated malignancy; (4) early follow-up colono- 
scopic examination (3 months) showed no recurrence of 
cancer at the polypectomy site; and (5) the carcinoma 
was confined to the head of the adenoma. If these five 
criteria were met, he felt that colonoscopic polypectomy 
would be adequate treatment for the malignant ade- 
noma. In general, colonoscopic removal of sessile ade- 
nomas was not deemed curative when the margins of 
resection were involved with cancer. 

Another study done by Coutsoftides et al.!! in 1978 
suggested that villous adenomas necessitated further 
surgery after polypectomy when they contained cancer 
because of the 25% incidence of lymph node metastases. 
The absence of a stalk increased the potential for deep 
invasion of the carcinoma. Haggitt et al.'* studied 129 
colorectal carcinomas arising in adenomas in which in- 


vasion was no deeper than the submucosa of the under- 


lying colonic wall. The concluded that the level of inva- 
sion was the most important factor in determining 
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prognosis and that whether an adenoma was peduncu- 
lated or sessile was not a factor. 

Our data strongly suggest that colonoscopic polypec- 
tomy can be curative in patients with invasive carci- 
noma in adenomas removed from the colorectum. Of 
the 80 patients with invasive carcinoma in adenomas, 
10 had resections that showed either residual cancer or 
lymph node metastases, or both (Table 2). No patient in 
our study had metastatic disease or residual carcinoma 
without exhibiting risk factors based on the criteria de- 
scribed by Christie’ and reiterated by Decosse!?. We feel 
that polypectomy is thus adequate and appropriate if (1) 
there is adequate excision macroscopically; (2) there. is 
adequate excision microscopically; (3) the cancer is 
confined to the head of the adenoma microscopically 
and does not invade the stalk; (4) the cancer is well or 
moderately well differentiated; and (5) there is an ab- 
sence of vascular and lymphatic invasion. The mortality 
rate for large bowel resection if between 2 and 5% in the 
literature and was 2% in our study. This risk exceeds the 
risk of lymph node metastases as long as the five criteria 
listed above for completeness of polypectomy are ful- 
filled. 

Our study differs from others, such as those of Haggitt 
et al.,!* and Cranley et al.,!* in one very important area. 
Cases 5, 6, and 7 in Table 2 had adenomas with well- 
differentiated carcinomas and clear resection lines but 
were found to have metastatic nodes after colon resec- 
tion. These adenomas had stalk invasion. 

Case 8 presents the same problem, but the carcinoma 
was undifferentiated. As larger numbers of cases are ac- 
cumulated, we must know if a clear resection line and a 
well-differentiated carcinoma can be treated by poly- 
pectomy alone or if stalk invasion or submucosal in- 
volvement, such as a Haggitt’s level three, will necessi- 
tate a colectomy. Our data suggest that polypectomy 
alone is not adequate treatment. 

Although the present consensus argues for conserva- 
tive treatment of adenomas with invasive carcinomas of 
the colon if there are no risk factors found, one study 
identified a significant rate of metastatic disease in these 
patients.'> Of 39 patients, 24 had colon resection and six 
(25%) had lymph node metastases. No criteria from 
which to predict metastases were identified. However 
the study was not a pure endoscopic polypectomy study, 
because some patients had surgery rather than colono- 
scopic polypectomy. 

In our study, one patient (patient 2) had recurrent 
carcinoma develop at the site of polypectomy after what 
appeared to be curative polypectomy. This particular 
case is confusing because rectal biopsy specimens taken 
4 days after initial polypectomy showed cancer that in- 
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filtrated the muscularis mucosa. Nodes were not in- 
volved with metastases, and the patient remains alive 
and well 4 years after surgery. This may represent a 
failure of the pathologist to accurately identify margins 
of resection, indicating that the first polypectomy did 
not have clear margins. The possibility of early recur- 
rence of the disease shows the need for close follow-up 
with examination of the polypectomy site and demon- 
strates the importance of careful orientation and patho- 
logic examination of tissue to make decisions regarding 
adequacy of therapy. Lipper et al.!6 suggest that repeat 
endoscopic examination can be very helpful in the diag- 
nosis of residual carcinoma after colonoscopic removal. 
Early follow-up endoscopic examinations would also 
identify lesions not visualized on one examination. 

Imaging techniques to identify lymph node metas- 
tases may be of immense future benefit. Patients with 
demonstrated spread of cancer to local lymph nodes 
would then need colon resection to remove the affected 
nodes. Technetium-99m antimony sulfide injected into 
the mucosa of the involved colon segment could help 
one predict the stage of carcinoma of the rectum before 
surgery in 86% of the cases.'’ Preliminary results of this 
modality are promising and may provide another crite- 
rion for colon resection after colonoscopic polypectomy 
with invasive carcinoma. 


Superficial Carcinoma of the Rectum 


Superficial carcinoma in a rectal adenoma, usually of 
the villous type, deserves special mention. This is 
usually a sessile lesion, and, if it is low enough and not 
too large (usually not greater than 4 cm) and can be 
locally excised, we will accept this as definitive treat- 
ment if (1) the carcinoma is well differentiated; (2) no 
residual carcinoma is in the excised pathologic speci- 
men; and (3) no carcinoma is in the lymphatics of the 
specimen. The laser and electrical probes are not used 
because they destroy the pathologic specimen. 


Pathologic Examination 


Removal of adenomas with proper orientation and 
technique of pathologic examination is critical to deter- 
mine if there has been adequate resection, especially for 
large or sessile polyps removed piecemeal.'® The current 
recommendations for specimen preparation are to stain 


the base with India ink after cutting the polyp and then 


press it onto a piece of filter paper to prevent rolling of 
the edges and facilitate accurate orientation. Cutting the 
large polyp should be done in such a way as to show 
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normal orientation of mucosa, submucosa, and the head 
and stalk of the polyp. Careful retrieval of all specimens 
with meticulous attention to detail can make the patho- 
logic specimen interpretable for the pathologist and for 
the endoscopist. The endoscopist and the pathologist, as 
well as the surgeon, must communicate and speak a 
“common language.” 


Conclusion 


Using the criteria previously outlined to identify those 
adenomas to be treated definitively by colonoscopic 
polypectomy, none of our patients (41 with carcinoma 
in situ, 80 with superficial carcinoma) were found to 
have metastatic disease after curative polypectomy. This 
was determined either by pathologic examination of the 
colon and regional lymph nodes or by clinical follow-up. 
Recheck of the polypectomy site at 6-12 weeks after 
curative polypectomy is recommended to assure exci- 
sion of the carcinoma. Total colonoscopic examination 
is recommended at 1 year after polypectomy to identify 
synchronous lesions missed at the first procedure so that 
the patient’s surveillance may begin with a neoplasm- 
free colon. 
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DISCUSSION 


Dr. CAROL SCOTT-CONNER (Jackson, Mississippi): I greatly en- 
joyed this presentation by Dr. Polk. It provided additional confirma- 
tion of the value and safety of flexible sigmoidoscopy in colorectal 
cancer screening, and also attests to the important role of this proce- 
dure in resident training. 

Several years ago, we began using flexible sigmoidoscopy to screen 
asymptomatic patients admitted to the surgical service of the Hun- 
tington VA Hospital, an affiliate of the Marshall University School of 
Medicine. 

Our selection criteria were simular to those described. The mean age 
of our patients was 60 years. As in the current study, several patients 
30-40 years of age were included. 

In our initial series of 100 patients who were admitted for elective 
herniorrhaphy, we found 22 true neoplastic polyps (including 3 villous 
adenomas) and an additional two adenocarcinomas. Thus, 24 of our 
patients had benign or malignant polypoid lesions, a prevalence rate 
similar to that reported by Dr. Polk. Only 63 of our patients had 
completely normal examinations. The remainder had evidence of di- 
verticular disease or other nonneoplastic lesions. 

These examinations were readily performed by residents under at- 
tending supervision and were well tolerated by the patients. 

I would like to ask the speaker to address the following questions: 

The prevalence noted in both your series and in ours is high (almost 
1 of 4 patients examined) compared with that reported in several 
multicenter trials. Do you believe that there is an increased incidence 
in this particular patient population? Have you extended your study to 
` look at a comparable group of non-VA patients, including females? 
Also, what protocol are you using for follow-up of those patients who 
have demonstrated an abnormal proliferative tendency in the colonic 
mucosa? Have you noted additional polypoid lesions in this subgroup? 


Dr. JOAQUIN S. ALDRETE (Birmingham, Alabama): Dr. Mullins 
and Dr. Polk were kind enough to send me their manuscript, and I 
enjoyed reading it. I believe they have shown that flexible sigmoidos- 
copy can be done in an expeditious and routine manner, and that it can 
be learned by young surgeons in training in a relatively short time. 
Therefore, there are several practical and important implications to 
these findings. Although carcinoma was not found in this group of 
asymptomatic patients, there were 34 of them who had polyps, and in 
16 of them the polyp measured more than 10 mm in diameter, and one 
of them was a villous adenoma. 

I believe realistically these can be considered premalignant lesions. 
Therefore, I believe their findings made the whole exercise worthwhile. 
I also believe that because of this paper one should reconsider routinely 
screening asymptomatic patients for malignant and premalignant le- 
sions of the colorectum. At these early stages, most of them are curable 
by excision. 

Dr. Mullin’s paper brings forward a second but very important 
point. There is no debate that we must train our residents in fiberoptic 
endoscopy. How does one start or where does one start? The flexible 
fiberoptic sigmoidoscope, although it costs several thousand dollars, is 
the least expensive of all the fiberoptic endoscopic instruments. Their 
routine use under adequate supervision allows the young residents in 
training to become familiar not only with the technique of use but also 
in learning how to take care of these expensive instruments. 


Dr. TED SHROCK (San Francisco, California): I am asked to com- 
ment on the paper of Dr. Webb and his colleagues. 

Colonoscopy has created some new problems while it resolved old 
ones. Dr. Webb and his group have addressed one of the most impor- 
tant issues, simply stated as follows: is local excision ever adequate 
treatment for invasive adenocarcinoma of the large bowel? By analyz- 
ing a large series of polyps carefully and following their patients closely, 
the authors offer a qualified “yes” in answer to this question. The 
literature supports that view, except for the paper by Collachio and 
Forde, which can be disregarded in this context. 

It seems, therefore, that patients with colonoscopically excised ma- 
lignant polyps can be grouped into those who need resection and those 
who do not. At issue still are the criteria for this determination. Dr. 
Webb discusses this subject in detail in the manuscript. 

I would like to comment on the quality of the endoscopist. Just as a 
good surgeon can judge malignancy in a rectal neoplasm by inspection 
and palpation, so too can a good endoscopist estimate whether a polyp 
is cancerous to a high degree of accuracy. Many of the obviously 
malignant lesions are not included in a series like this because they are 
recognized and handled differently. As the lesion is removed, an expe- 
rienced endoscopist can often judge whether residual tumor is likely. 
As the snare passes through the lesion, is there a gritty feel? Does it 
bleed? Is it firm? 

It is important that we not leave the decision about subsequent 
colonic resection to the pathologist. It is a clinical decision to be 
reached by the surgeon (and endoscopist, ifa different physician) with 
full consideration of the polyp and the patient. The decision to operate 
is not always easily made. l 

One question to Dr. Webb. In your series, 72% of the lesions were in 
the sigmoid and rectum. Did you do total colonoscopy to the cecum in 
all patients, and if not, why not? 


DR. ALVIN L. WATNE (Peoria, Illinois): I want to congratulate both 
groups of authors, Dr. Polk and Dr. Webb, for these important contri- 
butions to what I believe is one of the most interesting experimental 
models we have in the field of cancer. That is the polyp cancer se- 
quence. 

I would address my questions specifically to Dr. Webb and his 
group. They have again given us a valuable contribution with their five 
criteria for resection of the invasive carcinomas in these polyps. In their 
manuscript, five of 12! or 4% of the patients had synchronous carci- 
nomas in two polyps, and 32 of his 121 patients or 26% had an adeno- 
carcinoma in a polyp and associated adenomatous polyp. 

(Slide) Recently before leaving West Virginia, Dr. Kyren Dowling 
reviewed 466 patients with invasive adenocarcinoma of the colon, and 
of these, 44 or 10% had an associated adenomatous polyp, When the 
patients had a carcinoma and an adenomatous polyp, a second colon 
carcinoma developed in 16%, compared with only 1% of the patients 
who had only adenocarcinoma and no associated polyp. 

I ask Dr. Webb and his associates if they have made any follow-up 
and if they have any guidelines for us on our endoscopic and clinical 
follow-up of the 26% of patients who had adenocarcinoma and asso- 
ciated polyps. 

Dr. Webb also emphasized the removal of the polyp and examina- 
tion. Like many of you here, I have been exposed to the laser. My own 
belief is that although it is selling like hot cakes, Iam not sure that the 
laser equipment is the thing to use on the base of our polyps. I believe 
we need to examine the base very carefully. 

I ask the authors how they approach the use of the laser. 
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Dr. HAROLD J. WANEBO (Charlottesville, Virginia): I got up to 
discuss Dr. Webb’s paper but since both of the papers are considered 
together, | will take the privilege to ask a question of Dr. Polk. 

You had found polyps in 21% of those patients who were scheduled 
for herniorrhaphy. My question regards your policy of subsequent 
workup of those patients. Thus, do you perform a total colonoscopy to 
clear and exclude other polyps? 

In the past, I remember as a resident being taught to do rigid sig- 
moidoscopies on all such patients. As a corollary question, I ask 
whether you recommend examination by flexible sigmoidoscopy in 
patients who are to have hernia surgery? This would not only evaluate 
a large number of patients for polyps, but it also might help train some 
of our residents in the use of flexibile sigmoidoscopy. 

In regard to Dr. Webb’s presentation, which I enjoyed very much, I 
have some questions relative to the risk group. 

First, I would like to have him make a comment regarding the size of 
the polyps removed. We are told from Morrison’s data that if you have 
a 2-cm polyp, there is at least a 40% chance of it being invasive cancer. 
How many of the large lesions (over 2 cm) were removed? Sometimes 
our gastroenterologists will remove rather large lesions, and what 
should our policy be with those patients? 

Secondly, how about the management of villous tumors that have 
been removed, especially if it is a sessile tumor that we have not 
previously seen? How would you assess this after you review the lesion 
with your pathologist? . 

Lastly, the biggest problem that I have seen in patients who have had 
colonoscopic polypectomy of cancerous lesions is identification of the 
site of the removed polyp. What was it, and how do you find it? How 
do you know what site to resect? It would be nice if we had a clip that 
we could put through the scope to mark where the site was. We have 
tried using the flexible scope on the table at the time if we have the 
patient open to try to define exactly the site that requires resection so 
we would not miss it. 


DR. TALMADGE A. BOWDEN, JR. (Augusta, Georgia): The subject of 
surgical resident education in fiberoptic endoscopy is a worthy topic 
for discussion in forums such as this. Dr. Polk and his associates offer 
everyone involved in resident teaching a golden opportunity to either 
introduce flexible fiberoptic endoscopy into their programs or enhance 
existing endoscopic training by using flexible sigmoidoscopic screening 
in all their patients over the age of 50. 

One of the problems I have observed in most surgical programs that 
offer endoscopic training is the relatively small (compared with gastro- 
enterology programs) number of patients available for endoscopic ex- 


amination, This is especially true of colonoscopy. In this paper, 34 ~ 


patients were identified who had indications for total colonoscopy 
based on the flexible sigmoidoscopic findings. 

I would like to pose two questions to Drs. Polk and Mullins. First, in 
the training of your surgical residents in flexible sigmoidoscopy, do you 
use any training aids such as the colon model, TV instruction tapes, 
and didactic lectures to enhance their experience beyond just the tech- 
nical aspects of the procedure? 

Secondly, what criteria do you use to declare a surgical resident 
competent to perform flexible sigmoidoscopy? 

Doctor Webb, I appreciated the opportunity to review your paper 
before the meeting and was pleased to find that it supported my own 
biases and opinions. I do have one question to ask. Since it is now 
common practice in many instances to skip the barium enema and go 
Straight to colonoscopy, have you had any problems in locating the 
polypectomy site at surgery? I have used intraoperative colonoscopy to 
locate the polypectomy ulcer and found this technique very helpful, 
particularly in the patient with a redundant colon and no prepolypec- 
tomy barium enema. 


DR. WILLIAM A. WEBB (Opelika, Alabama): To Dr. Polk and his 
co-workers, I certainly enjoyed the paper. The manuscript represents 
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an important new aspect of medicine. Flexibile sigmoidoscopy 1s 
sweeping the country and will replace rigid sigmoidoscopy. This in 
itself is a great accomplishment, even if you go only the 18-20 cm that 
is usually negotiated with the rigid sigmoidoscope, since it is performed 
in the left lateral position and is more acceptable to the patient. 

To me, the single most important point in the manuscript is not how 
much colon was evaluated, nor how many neoplasms were discovered, 
but the fact that he did not hurt the patient. We need these patients in 
surveillance programs, and if the procedure is uncomfortable, they will 
never return for follow-up evaluation. We, like Dr. Polk, discontinue 
the procedure when the patient complains of pain. It would take only 
one patient reporting a bad experience to the Missionary Society in 
Opelika, Alabama, to destroy our flexible sigmoidoscopy program! 
Our average distance of penetration is 45 cm, just as Dr. Polk reports. 

A second point is that I believe their 21% polyp discovery rate is too 
high. I researched our last 489 flexible sigmoidoscopies and found 71 
polyps for a rate of 8%. There is a general concensus that 10% of our 
adult population has one or more colon polyps. 

Finally, I join Dr. Bowden to ask how the polyp was managed once it 
was found. Was it removed with the flexible endoscope without ex- 
changing CO,, or did you do total colonoscopy and polypectomy 


/ before or after you repaired the hernia? 


Dr. RICHARD J. MULLINS (Closing discussion): It is difficult to train 
surgical residents in endoscopy. For this reason we instituted a study 
using flexible sigmoidoscopy with the interns and junior house officers. 
We found that it enabled us to give them an introductory experience to 
flexible endoscopy that hopefully would make it easier for them to 
perform colonoscopy. 

When we found polyps, if they were less than 1 cm, we would 
remove the polyp with the biopsy forceps and the patient would pro- 
ceed with having the hernia repair. Some of these patients then would 
have follow-up colonoscopy after operation. If the polyp found was 
larger than | cm or there were multiple polyps, complete colonoscopy 
would be performed before the hernia repair. It is not appropriate to try 
electrocautery snare removal of polyps in a colon unless it is com- 
pletely prepared, and no snarings were attempted in patients who had 
only had a Fleet® enema (C.B. Fleet Co., Inc., Lynchburg, VA). 

Of our 34 patients, follow-up colonoscopy was performed in 27 
patients. 

With the president’s recent well-publicized colonoscopies, it was 
easy for our patients to understand the importance of themselves un- 
dergoing follow-up examination. In the future, we will be investigating 
the role of teaching aids and models in training residents in endoscopy. 


DR. WILLIAM O. RICHARDS (Closing discussion): In answer to Dr. 
Schrock’s question about the endoscopist, we agree with him that the 
endoscopist does make a difference. Our good results reflect in part the 
technical ability of our endoscopists, Drs. R. Carter Davis and Steven 
J. Morris, who are gastroenterologists at Crawford Long Hospital in 
Atlanta, and Dr. Webb who practices in Opelika, Alabama. As far as 
being able to determine whether or not residual cancer was present at 
the time of polypectomy, the experienced endoscopist can accurately 
determine the presence of residual cancer in many cases. 

In answer to a second question about how far we went in the endos- 
copy of these patients, we tried to do total colonoscopy in all these 
patients to especially identify the right-sided lesions. It is extremely 
important to examine the entire colon because 26% of our patients had 
multiple adenomas. 

Dr. Watne asked an important question, what is the incidence of 
metachronous lesions in these patients with adenomatous lesions? We 
found only one metachronous lesion in our patients. This low inci-- 
dence is puzzling. It may be that such thorough surveillance and re- 
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moval of benign adenomas prevented subsequent cancerous degener- 
ation, but I do not have a full answer for the extremely low number of 
metachronous lesions we found. 

During follow-up after curative polypectomy it is important to do a 
follow-up colonoscopy to take a look at the site of polypectomy within 
3 months to ensure there has been complete excision of the cancer and 
then total colonoscopy at 1 year to remove all adenomas from the 
colon. 

We have not used the laser or electrocautery to destroy the base of 
the polypectomy site because this has destroyed the specimen for sub- 
sequent decisions on whether or not to do a resection. 

Dr. Wanebo asked, is the size of the polyp adenoma relevant as far as 
risk factors? I have two answers. One is that when the adenoma gets 
larger there is an increased risk of cancer developing in that adenoma, 
but we found that 10% of the adenomas that contained cancer were less 
than one cm in diameter; therefore, even smail adenomas should be 
removed for pathologic examination. However, is the actual size of the 
adenoma that contains cancer itself a risk factor for residual disease at 
the base of the polypectomy site? We did not find-it so in our study. We 
found our five risk factors were the best determinants of whether or not 
to resect the colon. 
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How do we assess the endoscopic removal of villous tumors? Again, 
I believe the importance here is the endoscopist. The experienced 
endoscopist can tell a great deal as opposed to the pathologist. The 
endoscopist can tell whether or not the snare electrocautery encircles 
the tumor, whether or not there is tumor infiltration, and whether or 
not gross tumor is left behind. 

There is one patient in our series in whom the pathologic specimen 
did not identify any residual tumor at the polypectomy site. However, 
the endoscopist believed that there was a great likelihood that residual 
tumor had been left behind. Endoscopy was repeated several days after 
the initial polypectomy and residual cancer was found. 

As far as identifying exactly where the polypectomy site 1s, I believe 
the major answer is that an experienced endoscopist can locate the 
lesion better than any other technique. Dr. Webb has also used India 
ink injections through a sclerotherapy needle, inserting ink submuco- 
sally near the polypectomy site. Subsequently at operation the India 
ink marks exactly where to do the resection. 

We agree with Dr. Bowden on the importance of the experienced 
endoscopist in identifying the risk factors for residual carcinoma and 
the need for colon resection. 
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From 1969 to 1985, 129 patients with combined pancreato- 
duodenal injuries were treated at one urban trauma center. A 
total of 104 patients (80.6%) had penetrating wounds, and mul- 
tiple visceral and vascular injuries were usually associated with 
the pancreatoduodenal injury. Primary repair or resection of 
one or both organs coupled with pyloric exclusion and 
gastrojejunostomy (68 patients) and drainage was used in 79 
patients (61.2%) in the entire study and in 59% (36 of 61) of all 
patients treated since 1976. Simple primary repair of one or 
both organs and drainage was performed in 31 patients (24%), 
whereas the remaining 19 patients (14.8%) had pancreatoduo- 
denectomies (13 patients) or no repair before exsanguination 
(six patients). Major pancreatoduodenal complications occur- 
ring in the 108 patients surviving more than 48 hours included 
pancreatic fistulas (25.9%), intra-abdominal abscess formation 
(16.6%), and duodenal fistulas (6.5%). The overall mortality 
rate for the study was 29.5% (38 of 129). The acute mortality 
rate with these injuries will remain high secondary to injuries 
to associated organs and vascular structures. The morbidity 
and late mortality rates related to the moderate to severe pan- 
creatoduodenal injury itself can be decreased by the addition of 
pyloric exclusion and gastrojejunostomy to the primary re- 
pairs. 


OMBINED INJURIES to the pancreas and duode- 
num are among the most complicated trau- 


matic gastrointestinal lesions being treated 
-= today. As in patients with other abdominal injuries, the 
perioperative mortality rate is related to the severity of 
the pancreatoduodenal injury and the number and 
magnitude of associated injuries. Late morbidity and 
mortality rates after surgery, however, are often in- 
fluenced by the type of repairs used for the pancreato- 
duodenal injury. With injuries of moderate severity to 
either organ, the formation of fistulas leading to break- 
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down of adjacent repairs and secondary hemorrhage has 
been frequently reported.'~* 

In the past 15 years, a variety of operative procedures 
have been used for the treatment of injuries to either the 
pancreas or the duodenum; however, few reports have 
emphasized results when combined pancreatoduodenal 
injuries are being treated. This is a report of a recent 
18-year experience with 129 consecutive patients with 
combined pancreatoduodenal injuries. All patients were 
treated at the Ben Taub General Hospital, a Level I 
trauma center affiliated with the Baylor College of Medi- 
cine in Houston, Texas, from 1968 to 1985. 


Methods 


Resuscitation and evaluation of patients in the emer- 
gency center changed on several occasions during the 
long time interval of the review. Diagnostic peritoneal 
lavage was first used on a regular basis in evaluating 
patients with no symptoms or minimal symptoms after 
blunt abdominal trauma in 1978. In 1980, the use of 
diagnostic peritoneal lavage was extended to asymptom- 
atic patients with stab wounds to the anterior abdomen 
that were found to have penetrated the peritoneum on 
local wound exploration.® Throughout the period of the 
review, patients with symptoms after blunt trauma to 
the abdomen; stab wounds to the lower chest, anterior 
abdomen, or back; or gunshot or shotgun wounds with 
peritoneal traverse were taken to surgery after resuscita- 
tion with crystalloid solutions and type-specific packed 
red blood cells. 
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TABLE 1. Mechanism of Injury 


Mechanism "A Number (%) 
Penetrating 
GSW 82 
SW 15 | (80.6) 
SGW 7 
Blunt 25 (19.4) 


GSW = gunshot wound; SW = stab wound; SGW = shotgun wound. 


Intravenous pyelography was performed in stable pa- 
tients with hematuria after blunt abdominal trauma and 
in all stable patients with penetrating wounds to the 
abdomen who were to have celiotomy. Perioperative 
antibiotics were given to patients with blunt trauma to 
the abdomen if the surgeon chose to use them and to all 
patients with perforating wounds to the intra-abdominal 
gastrointestinal tract other than the esophagus, under 
rigidly controlled protocols.” 

In patients with profound shock and a massively dis- 
tended abdomen secondary to a hemoperitoneum, 
thoracotomies were performed on occasion in either the 
emergency center or operating room to allow for cross- 
clamping of the descending thoracic aorta before or con- 
current with celiotomy.’ 

A midline incision was used to enter the abdomen, 
and all blood and gastrointestinal content was evacuated 
manually and with a suction device. Complete visualiza- 
tion of the anterior pancreas was generally accomplished 
by division of the gastrocolic omentum and a Kocher 
maneuver. If visualization of the posterior pancreas was 
required, division of the retroperitoneum inferior to the 
pancreas and medial mobilization of the tail of the pan- 
creas and spleen were performed. Complete visualiza- 
tion of the duodenum was attained by an extensive 
Kocher maneuver and complete mobilization at the lig- 
ament of Treitz; on rare occasions the ascending colon 
and small bowel were mobilized, as well, to allow for a 
better view of the third portion of the duodenum.'® 

Pancreatic contusions or capsular lacerations not in- 
volving the duct were treated by the insertion of soft 
Penrose drains, which were left in place for 10-14 days. 


TABLE 2. Location of Injury in Pancreas and Duodenum 


Location Number 

Duodenum 

First 9 

Second 58 

Third 22 

Fourth 10 

Multiple 30 
Pancreas 

Head or uncinate 101 

Body 21 

Tail 7 
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On occasion, a nonabsorbable continuous suture was 
used to reapproximate the sides of a pancreatic lacera- 


- tion. Transections of the pancreatic duct at or to the left 


of the superior mesenteric vessels were most commonly 
treated by distal pancreatectomy with splenectomy. On 
rate occasions, the transection of the gland was com- 
pleted, the proximal duct ligated at the site of transec- 
tion, and a Roux-en-Y limb used to drain the distal 
segment.’ Transections of the duct in the head of the 
pancreas or at the ampulla of Vater were treated by 
pyloric exclusion with gastrojejunostomy and drainage 
or an extensive resection such as a Whipple procedure. '? 

Simple duodenal perforations, blowouts, or through- 
and-through injuries were treated with a two-layer su- 
ture repair; on occasion, Penrose drains were inserted 
and left in place for 7-10 days. Complete transections, 
large lacerations, or injuries involving loss of a portion 
of the duodenal wall were treated with a two-layer suture 
repair, pyloric exclusion with gastrojejunostomy, and 
drainage. Extensive injuries involving destruction or de- 
vascularization of a portion of the duodenum were 
treated by resection, closure as possible, pyloric exclu- 
sion with gastrojejunostomy and drainage, or by an ex- 
tensive resection such as a Whipple procedure. 

As noted above, combined pancreatoduodenal inju- 
ries with moderate to severe injury to either organ, espe- 
cially the duodenum, were treated by the addition of 
pyloric exclusion with gastrojeyjunostomy during the en- 
tire time period of the review. The technique has been 
well described in a number of recent publications!*!? 
and will be reviewed only briefly here. Once the most 
dependent portion of the greater curvature has been iso- 
lated, a gastrotomy is performed. The pyloric ring is 
grasped with one or two Babcock clamps and elevated 
into view. The pyloric orifice 1s then closed with a dou- 
ble row of continuous sutures or with a single purse- 
string suture. Exclusions have been performed with ei- 
ther nonabsorbable monofilament polypropylene or ab- 
sorbable polyglycolic acid sutures since 1977. In 
general, for the exclusions performed in association with 
the more severe pancreatoduodenal injuries, polypro- 
pylene sutures have been used in order to prolong or 
even make “permanent” the closure of the pylorus. A 
two-layer antecolic gastrojejunostomy is then completed 
at the site of the gastrotomy. 

For the purposes of this review, a pancreatic fistula 
was defined as Penrose drainage with an amylase con- 
tent greater than that of serum. A duodenal fistula was 
defined as Penrose drainage with both an amylase and 
bilirubin content greater than that of serum. Intra-ab- 
dominal abcessess after surgery were diagnosed by ul- 
trasonographic examination and confirmed by obtain- 
ing bacterial cultures with positive results at the time of 
percutaneous drainage or reoperation. 
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Data reviewed in this study were obtained from a 
previous publication on the same topic covering the 
years 1968-1976! and from the charts of the 61 patients 


+- treated between January 1977 through December 1985. 


Results 


From January 1968 through December 1985, 129 pa- 
tients or seven patients per year with combined pan- 
creatoduodenal injuries were treated. More than 88% 
were male patients, and the average age was 29 years. 
The most common mechanism of injury was a pene- 
trating wound (104 of 129 = 80.6%), and gunshot 
wounds accounted for 78.8% (82 of 104) of these (Table 
1). The head of the pancreas and the second portion of 
the duodenum were the most frequently injured areas, 
and multiple duodenal injuries were present in 30 pa- 
tients (Table 2). A total of 437 associated injuries or 3.4 
per patient occurred, with the most common being to 
the liver (47.3% of patients), colon (34.1%), stomach 
(33.3%), small bowel (29.5%), kidney (27.1%), and infe- 
rior vena cava (25.6%). 

As in the previous study, patients with combined 
pancreatoduodenal injuries were assigned to one of four 
groups, based on the choice of operative repair (Table 3). 
Patients in group II, the largest in the study, were treated 
by various repairs. Included in this group were 79 pa- 
tients (61.2% of entire study) who had a combination of 
a duodenal repair or resection and a pancreatic repair, 
distal resection, or Roux-en-Y. In every instance, how- 
ever, either repair was more than a simple closure or the 
repair was felt to be tenuous and a pyloric exclusion with 
a gastrojejunostomy was added (68 of 79 = 86.1%) for 
diversion of the upper gastrointestinal tract. Since 1976, 
59% (36 of 61) of all patients in the study have had a 
pyloric exclusion in addition to some type of repair. In 
group I, there were 31 patients (24%) who had smaller 
injuries and were treated with simple repair(s) with 
drainage. The Whipple procedure or a total pancreato- 
duodenectomy was required in the 13 patients in group 
III, while six patients in Group IV died in the operating 
room before any type of repair could be completed. 


“Pancreatoduodenal’’ Complications (Table 4) 


In the 108 patients surviving more than 48 hours, the 
most common “pancreatoduodenal” complication was 
the formation of a pancreatic fistula, which occurred in 
28 (25.9%). It is of interest that the rate of fistula forma- 
tion was 37.2% (22 or 59) from 1968 to 1976 and only 
12.2% (6 of 49) from 1977 to 1985. The longest period of 
drainage for any pancreatic fistula was 3 months, with 
most (69.2%) closing within 2 weeks. Although no pa- 
tients required reoperation for a pancreatic fistula before 
1981, it has been necessary in two patients since that 
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TABLE 3. Operative Procedures 


Procedure Number (%) 
I. Simple repair; drainage 31 (24) 
II. Duodenal repair or resection; pancreatic repair, 
distal resection, or Roux-en-Y; with or 
without pyloric exclusion; drainage 79 (61.2) 
With exclusion 68 
Without exclusion lI 
II. Pancreatoduodenectomy 13 (10.1) 
Whipple 10 
Total 3 
IV. None 6 (4.7) 
Total 129 (100.0) 


time. The first patient was a 22-year-old man who had a 
high output pancreatic fistula develop from the head of 
the pancreas after a stab wound that also injured the 
second portion of the duodenum, liver, common bile 
duct, gastroduodenal artery, lower ribs on the right, and 
multiple lumbar vessels. He had sepsis in the early pe- 
riod after surgery and had reoperation on the 11th day 
after surgery, at which time both pancreatic and biliary 
fistulas and peripancreatic and subhepatic abscesses 
were drained. His pancreatic fistula subsequently closed. 
The second patient was a 47-year-old man who had a 
Whipple procedure because of extensive injuries to the 
head of the pancreas and duodenum after a motor vehi- 
cle accident. He had an early pancreatic fistula develop 
that was redrained on the ninth day after surgery. He 
required further reoperations on days, 13, 24, 35, and 51 
after surgery for several intra-abdominal complications 
before he died. He was the only patient in the entire 
study whose death could be related to the presence of a 
pancreatic fistula. 

The second most common “pancreatoduodenal” 
complication in the 108 patients surviving more than 48 
hours was the formation of an intra-abdominal fluid 
collection or abscess, which occurred in 18 (16.1%). 
Percutaneous drainage or a reoperation was required in 
all of these patients, and five subsequently died of multi- 
ple organ failure. It should be noted that the average 
number of intra-abdominal visceral or vascular injuries 
in this group of patients was 5.2. 

The third most common “pancreatoduodenal” com- 
plication was the formation of a duodenal fistula, which 


TABLE 4. “Pancreatoduodenal’’ Complications in 108 Patienis 
Surviving More than 48 Hours 


Complication Number (%) 
Pancreatic fistula 28 (25.9%) 
Intra-abdominal abscess 18 (16.6%) 
Duodenal fistula 7 (6.5%) 
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TABLE 5. Cause of Late Deaths in 17 Patients 


Cause Number 
Sepsis; multiple organ failure o* 
Respiratory failure 5 
Hemorrhagic pancreatitis Í 
Pulmonary embolus I 
Cerebral injury l 


* Includes one pancregtic abscess. 


occurred in seven patients (6.5%). Five of these closed 
spontaneously, while two required reoperation for im- 
proved drainage; however, no deaths occurred in this 
small group of patients. Five of the seven patients had 
severe duodenal injuries in which pyloric exclusion with 
gastrojejunostomy was used as an adjunct to protect the 
duodenal repair. One of the other two patients had a 
simple duodenorrhaphy that broke down after an intra- 
abdominal abscess formed adjacent to it. This patient 
had a pyloric exclusion (not included in Table 3) on the 
134th day after surgery, and the duodenal fistula subse- 
quently closed. The other patient with a fistula originally 
required a duodenal resection with reanastomosis as 


well as a Roux-en-Y pancreatojejunostomy for repair of 


a pancreatic transection. 


Other Common Complications 


Acute respiratory failure, pneumonia, or atelectasis 
occurred in 14 patients (13%) surviving more than 48 
hours and was the most common systemic complica- 
tion. Renal failure occurring in seven patients (6.5%) 
was the next most common complication. Intra-abdom- 
inal gastrointestinal and biliary fistulas were also com- 
mon and occurred in 10 instances (five enteric, two gas- 
tric, two biliary, one colonic). 


Mortality Rate 


The overall mortality rate was 29.4% (38 of 129), with 
55.3% (21 of 38) of patients dying within 48 hours of 


TABLE 6, Operative Procedures versus Mortality Rate ` 


Mortality Rate 
‘Procedure Number (%) 

I. Simple repair; drainage 31 8 (25.8) 
II. Duodenal repair or resection; 

pancreatic repair, distal 

resection, or Roux-en-Y; 

with or without pyloric 

exclusion; drainage 79 18 (22.8) 
Il. Pancreatoduodenectomy 13 6 (46.2) 
IV, None i 6 6 (100.0) 

38 (29.4) 


Total 129 
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injury secondary to hypovolemic shock and transfu- 
sion-associated coagulopathies. Six or more intra-ab- 
dominal visceral or vascular injuries were present in 15 
(71.4%) patients with perioperative deaths. In the four 
patients who died in the perioperative period since 1981, 
the average operative blood loss was 32 units. 

Seventeen patients died (17 of 38 = 44.7%) in the late 
postoperative period, with sepsis and/or multiple organ 
failure (nine patients) and respiratory failure (five pa- 
tients) accounting for most deaths (Table 5). One of the 
patients with sepsis died from a pancreatic abscess, while 
two died of multiple organ failure after emergent Whip- 
ple procedures. In the other three patients with late 
deaths, one had hemorrhagic pancreatitis develop and 
died from prolonged shock. Six or more intra-abdomi- 
nal visceral or vascular injuries were present in nine 
(52.9%) patients with late deaths. Since 1981, the only 
two late deaths have occurred in the patients with emer- 
gent Whipple procedures. 

If the operative procedure is compared with the mor- 
tality rate (Table 6), both simple repairs with drainage 
and more complex repairs with or without pyloric ex- 
clusion had mortality rates (22.8-25.8%) that were ap- 
proximately half that of an emergent Whipple proce- 
dure or total pancreatoduodenectomy (46.2%). 


Outcome of Pyloric Exclusion 


Partial follow-up of a much larger study of patients 
treated with the pyloric exclusion procedure for severe 
duodenal injuries between 1969 and 1980 has pre- 
viously been published.’ From 1981 to 1985, 13 patients 
had pyloric exclusion procedures for combined pan- 
creatoduodenal injuries. Follow-up information in the 
form of an upper gastrointestinal x-ray after surgery 
(eight patients) or upper endoscopic examination after 
surgery (one patient) was available in nine patients 
(69.2%) and is summarized in Table 7. 


Discussion 


Because there is little consensus on the treatment of 
individual injuries to the pancreas or duodenum, it is 
not surprising that there is little agreement on the opera- 
tive management of the combined injury. The lack of a 
unified approach is a reflection of both the wide variety 
of injuries that may occur in these organs, as well as the 
large number of operative procedures currently avail- 
able. Also, comparisons between various forms of treat- 
ment are often difficult to interpret because of the rarity 
of solitary injuries to these organs, the lack of a uni- 
formly acceptable classification system of injury, and 
the small number of patients in individual treatment 
groups. | 

A conservative approach to pancreatic injuries has 
emerged in recent years.'?'* With contusions or lacera- 
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TABLE 7. Follow-up of Nine Patients with Pyloric Exclusion Performed from 1981 to 1985 
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Patient Suture Used Follow-up 
l 0 polypropylene UGI 
Z 0 polyglycolic acid Endoscopy 
3 1 polypropylene UGI 
4 1 polypropylene UGI 
5 2-0 polyglycolic acid UGI 
6 2-0 polypropylene UGI 
7 ? l UGI 
8 3-0 polypropylene UGI 
9 0 polypropylene UGI 


UGI = upper gastrointestinal study. 


tions not involving the main duct, either open Penrose 
drainage or closed sump drainage for a variable length of 
time is practiced in most centers”!?-'®; however, not all 
surgeons agree with this approach.'’ Ductal transections 
away from the head are usually managed by distal pan- 
createctomy, most commonly with the loss of the spleen 
in adult patients.*!*!*!® When transection of the duct 
will lead to an 80% distal resection, a Roux-en-Y limb to 
the distal pancreatic segment is indicated in the patient 
whose condition is stable to lower the late incidence of 


diabetes mellitus.” If transection of the pancreatic duct is 


in question, some centers have advocated operative 
pancreatography through the duodenum" or through 
the distal duct after caudal pancreatectomy with splen- 
ectomy.!? Although the ability to determine ductal tran- 
section with operative pancreatography appears to be 
excellent, most experienced trauma surgeons continue 
to use local inspection and exploration of the defect in 
the pancreas in order to decide if a major distal resection 
needs to be performed. This eliminates the need for a 
duodenotomy in the presence of a pancreatic injury and 
is quite accurate in assessing ductal injury. "%!>!4 Even if 
a pancreatic fistula results from a missed ductal injury, 
some of these will close without reoperation.!? When a 
ductal disruption occurs in the head of the pancreas, a 
Roux-en-Y loop to the area of injury has been used in 
the past. Recent experience, however, from the original 
advocates of this approach, shows a marked decrease in 
use.” Pancreatoduodenectomy is reserved for patients 
with ductal disruption in the head of the pancreas with 
associated injuries to the duodenum and common bile 
duct, significant injury to the ampulla of Vater, or un- 
controlled hemorrhage from the head of the pancreas. 
On rare occasions, it may be required to manage hemor- 
rhage from the retropancreatic portal vein. The listed 
indications are present in only 2-3% of patients with 
pancreatic injuries in most studies.”!*'!4 Although the 
operation can be performed with remarkable success in 
traumatized patients who are stable,” the continuing 
30-40% mortality rate in this study and others suggests 


Postoperative 
Interval Status of Pylorus 
9th day Closed 
58 weeks Open; duodenal ulcers present 
34 weeks Open 
8th day Closed 
27th day Small opening 
37th day Small opening 
10th day Closed 
22nd day Open 
20 weeks Open 
Lith day Small opening 


that it should be used rarely.”'* In essence, solitary pan- 
creatic injuries are rarely the source of significant mor- 
bidity or mortality rates, but the retroperitoneal location 
of the organ makes solitary injuries unusual. When 
other upper abdominal visceral and vascular injuries are 
present, the mortality rate with pancreatic injuries in 
large studies ranges from 15 to 20%.” 

Although a simple two-layer closure is appropriate 
treatment for a small duodenal perforation or blow- 
out,” a more aggressive approach to moderate to se- 


‘vere duodenal injuries has evolved in recent 


years.?>!*7>-39 This is a reflection of the significant mor- 


bidity rate that may result when a fistula is adjacent to 
other gastrointestinal or vascular repairs in the upper 
abdomen. 

Duodenal “diverticulization” is an example of the ag- 
gressive approach and includes an antrectomy with a 
gastrojeyunostomy and a tube duodenostomy. On occa- 
sion, truncal vagotomy and a choledochostomy may 
also be performed.”** The diverticulization diverts the 
gastrointestinal stream away from the repaired duode- 
num, while the tube duodenostomy vents the area of 
repair. This technique is used in many centers but has 
the disadvantages of resecting normal tissue (antrum) 
and creating a second hole in an injured duodenum. 

Pyloric exclusion has been used at the Ben Taub Gen- 
eral Hospital on a consistent basis since the early 1970s 
and at the Denver General Hospital in recent years.*:!27° 
The basic principle of diversion of the gastrointestinal 
stream away from the healing duodenum is similar to 
that for the duodenal “diverticulization”; however, no 
normal tissue is removed, and the diversion is tempo- 
rary because the pylorus reopens in 90-95% of patients 
at 2—3 weeks, as noted in this report. There continues to 
be much concern about the ulcerogenic potential of this 
operation when a truncal vagotomy is not performed. 
Although the studies from this hospital have reported 
isolated patients who have had marginal ulcers develop 
late after an exclusion has been performed,'*!? it should 
be noted that the author of this paper (DVF) has never 
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had to reoperate on a patient with a marginal ulcer in 8 
years as a full-time attending surgeon at Ben Taub. 

Stone’s use of duodenal decompression by gastros- 
tomy and retrograde jejunostomy in association with a 
feeding jejunostomy is the third major technique of di- 
version or decompression currently being used for mod- 
erate to severe duodenal injuries.” The technique has 
had remarkable success in his hands but has not gained 
widespread use in trauma centers because of the need to 
create both gastrotomy and jejunotomy incisions in the 
patient who already has a significant duodenal wound. 

Combined pancreatoduodenal injuries are most com- 
monly -caused by penetrating wounds in patients who 
routinely have other multiple intra-abdominal injuries. 
Because of the large number of combinations of injuries 
to the pancreas and duodenum that may occur, no one 
form of therapy is appropriate forall patients. Simple 
repairs with drainage were used in only 24% of patients 
in this study. The magnitude of the combined injuries 
prompted the performance of a pyloric exclusion with 
gastrojejunostomy as an adjunct for diversion in more 
than 50% of patients in the entire study and in 59% of 
patients treated since 1976. The low number of pancre- 
atic fistulas (two) and duodenal fistulas (two) requiring 
reoperation in the study is felt to reflect the improved 
healing of the pancreatoduodenal complex when exclu- 
sion is used for moderate to severe injuries. In contrast, 
the significant number of intra-abdominal abscesses re- 
flects the magnitude and multitude of intra-abdominal 
injuries. | 

The mortality rate with these injuries continues to be 
higher than for injuries to either organ alone,'?”*! and 
approximately 50% of all deaths occur in the periopera- 
tive period. Sepsis and multiple organ failure account 
for more than 80% of late deaths; however, neither 
commonly results from the management of the original 
pancreatoduodenal injury. Of the 17 late deaths occur- 
ring in this study, only the patient with hemorrhagic 
pancreatitis and the patient with a pancreatic fistula 
leading to multiple organ failure after an emergent 
Whipple procedure can be considered to have had true 
“pancreatoduodenal” deaths. | 


Conclusion 


From a review of the operative treatment of 129 pa- 
tients with combined pancreatoduodenal injuries 
treated over a recent 18-year period, the following con- 
clusions can be drawn: (1) Simple perforations or rup- 
tures of the duodenum combined with nonductal pan- 
creatic injuries should be treated with primary repair 
and drainage. (2) More extensive duodenal injuries 
combined with pancreatic injuries not involving the 
duct in the head should be treated with repair or resec- 
tion as indicated for both organs, pyloric exclusion with 
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gastrojeyunostomy, and drainage. (3) When the duode- 
num is devascularized, the pancreatic duct in the head 
transected, or the ampulla of Vater is destroyed, either a 
Roux-en-Y drainage procedure or Whipple procedure 
can be considered if the patient’s condition is stable. If 
the patient’s condition is unstable, a conservative resec- 
tion, pyloric exclusion with gastrojejunostomy, and 
drainage should be performed. 
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DISCUSSION 


Dr. GEORGE. M. WATKINS (Tampa, Florida): Mother Nature per- 
formed a superb job of DRG planning by placing many of the organs of 
death under the protection of the lower rib cage or the pelvis. This 
protection resulted in the complexing of these organs in the right upper 
quadrant. 

When penetrating injuries occur in the duodenopancreatic area, the 
colon, liver, associated major blood vessels, and the kidney are often 
involved. Two situations are set up: one, perioperative death from 
hemorrhage or immediate or short-term organ failure; second, major 
probabilities exist for late death and morbidity from sepsis and pro- 
longed organ failure, 

About 1977, as a reversal of roles we had today, I believe, Dr. Paul 
Jordan noted that there were only 47 survivors of the Whipple opera- 
tion for trauma in the world at that time. Perhaps he convinced the 
group in the other hospital at Baylor to do less Whipple procedures. In 
the current manuscript there were only three Whipple procedures done 
from about 1980-1985. 

‘ The Whipple procedure, a formidable operation in the elective situa- 
tion, rarely would succeed in circumstances that Dr. Feliciano has 
described. With blunt trauma, the rare patient requiring a radical 
operation is much more likely to have a unisystem disease and could 
undergo such a procedure. 

As Dr. Feliciano notes in his manuscript, the properly drained pan- 
creas is not a life-and-death problem even ifa ductal injury is missed at 
original exploration. The problem is injury to the duodenum in the 
face of feces, blood, and a cold patient with coagulopathy. 

Few trauma surgeons would argue with the Baylor’s conclusions of 
treating simple injuries simply and using a variant of the pyloric ex- 
clusion in complex situations if at all possible. 

My questions then are more detail than type of operation. With the 
lateral-to-medial injuries coming in from the side, going through the 
medial wall of the duodenum into the pancreas, 1 know no other way 
than to suture the inner wall of the duodenum from the inside and take 
my chances that pancreatic juice may dissolve that inner wall. I would 
like you to comment on that particular method of closure. 

If the kidney is damaged along with the pancreas, we advocate peri- 
toneal or omental compartmentalization and separate drainage for the 
kidney and pancreas. Urine mixing with pancreatic juice increases the 
activity of pancreatic secretions and, at least theoretically and proba- 


~bly, incidence of pancreatitis. 


With Dr. Rhodes sitting in front of me and Dr. Dudrick in the back 
of the room knowing my interest in hyperalimentation, I hate to put 
the next forward. The works of Sheldon, MacArdle, Alexander, E. 
Moore, and ourselves suggest that the enteral route of feeding is prefer- 
able for lessening the prevention of immunologic and perhaps body 
cell mass deficiencies, thereby reducing death and morbidity in people 
who have long-term or very serious injuries. 

Is not the 15 minutes for a duodenostomy drainage tube, a gastia 
tomy, and a catheter jejunostomy worth the time taken, at least the 
latter? 

Finally, I am tempted i in closing to put a few of my successes and 
other people’s failures in front of you, but I would like to close by 
reminding the audience, many of whom do not do trauma surgery, 
that most of our major advances occur in warfare practice coming to 
civilian practice. In a patient who I am following now whom Dr. 
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Robert McClelland saw and I am following after him, he showed how 
one can transfer the unusual civilian warfare to unusual civilian cases 
that are not trauma. 

A faculty member’s mother, frail 64-year-old woman, was operated 
on for right upper quadrant infection, presumably biliary. During ex- 
ploration, she had pus coming out ofa ruptured periampullary diver- 
ticulum. There was no way that this could be closed. Dr. McClelland, 
using his trauma training, immediately thought of diverticularization 
of the patient. The patient recovered without any particular problems. 
She is back to her normal activities, weight, eating, and taking care of 
grandchildren 18 months later without any problems. 


Dr. RONALD Coy Jones (Dallas, Texas): Dr. Feliciano has pre- 
sented data on one of the most difficult problems that faces the trauma 
surgeon. He has stressed the importance of early recognition of the 
injuries by kocherization of the duodenum to visualize the pos-erior 
wall of the duodenum and opening the lesser sac for direct visualiza- 
tion of the pancreas. 

About 2 years ago we reported our experience with 500 patients 
treated at a single institution, Parkland Hospital in Dallas, and there 
was a subset of 91 patients who had combined pancreaticoduodenal 
injury. In three fourths of these patients, the duodenum was managed 
by suture repair, and about 40% had a duodenostomy. The duodenos- 
tomy is a no. 10 Foley catheter brought laterally through the wall of the 
duodenum and managed in ‘the manner described by Dr. Welch for 
difficult closures of the duodenal stump. The fistula rate in this group 
of patients was 15%. Our overall mortality rate in patients sustaining 
pancreaticoduodenal trauma was 32% compared with Dr. Felictano’s 
29% and'the postoperative mortality was the same. 

A literature review on pancreaticoduodenectomy for trauma reveals 
over 30 reports. The mortality rate continues to be in excess of 30%. 
Five of our patients were managed by the diverticularization proce- 
dure. Perhaps we are not properly selecting patients for this procedure, 
but our experience has not been very good using it. All of our patients 
had a significant complication. A duodenal fistula developed in two 
patients, one of whom died, one patient had a pancreatic fistula drain- 
ing in excess of 30 days, and in two patients, biliary fistulas developed. 

Dr. Weigelt from Parkland Hospital evaluated the benefit of the 
duodenostomy tube in about 200 patients sustaining duodenal trauma. 
The fistula rate in the more severely injured group was 9%; therefore, 
somewhere between 9 and 15% seems to be our rate of fistula. If Dr. 
Feliciano’s results of 6% incidence of fistula using pyloric exclusion in 
more severely injured patients holds, then that is an alternative that 
should be considered in managing patients with difficult duodenal 
injuries. 

Sometimes patients who have had gastrojejunostomy after subtotal 
gastric resection with an anticolic anastomosis have developed postop- 
erative obstruction. In closing the pylorus in a permanent fashion as 
you describe, has obstruction of the gastroenterostomy developed in 
any patients? Secondly, if the duodenum is already open from injury, 
do you perform a pancreatogram to determine ductal injury? Lastly, 
how do you manage the patient who receives a 38- caliber gunshot 
wound to the head of the pancreas and the duodenum, both organs are 
viable, and the patient is stable? 

Through the years, Dr. Jordan, Dr. Mattox, Dr. Feliciano, ard the 
group at Baylor have been leaders in the field of trauma and have 
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updated us on better methods óf managing various types of organ 
injuries. I congratulate Dr. Feliciano on this excellent paper, and also 
on his being elected to membership. 


Dr. RICHARD MULLINS (Louisville, Kentucky): Many pancreatico- 
duodenal injuries are devastating. In several major trauma centers, 
management of these difficult wounds has evolved in the past 20 years. 
Dr. George Jordan initiated, in 1969 at the Ben Taub Hospital, the 
ingenious solution, pyloric exclusion and gastrojejunostomy, that we 
have heard today and that has provided good results. I would like to ask 
some questions. Would complications have occurred with: gastroje- 
junostomies that would have required you to take them down? Have 
you encountered maiginal ulcers? Do you routinely usé H2 blockers 
antacids? Have you ever added.a vagotomy? What technical aspects of 
the construction of your gastrojejunostomy do you emphasize to yoiir 
residents to assure good furictional results? And finally, in patients with 
pancreatic and duodenal fistulas in whom you have done a pyloric 
exclusion, were you able to feed them by mouth while you were waiting 
for the fistulas to stop draining? 


i DR. DAVID V. FELICIANO (Closing discussion): I would like to thank 
the three discussants. 

Dr. Watkins, if we have an out-to-in. duodenal i injury, we repair it the 
same as you do, i.e., repair the inner hole via the outer hole and accept 
that there is a hole in the pancreas that. we are not going to fix. 

Secondly, your comments about separating kidney and pancreatic 
drains is a valid one. At the Ben Taub General Hospital the highest 
incidence of postoperative abscessés after penetrating upper abdomi- 
nal trauma is when a drain from the kidney i is placed near our pancre- 
atic drain, especially when a colon injury has also occurred. 

You asked if jejunostomy tubes are indicated for feeding. We occa- 
sionally use the needle catheter jejunostomy technique suggested by 
Dr. Moore..The problem, as you well know, is that no one can predict 
which trauma patients are. going to do poorly in the long run. We do 
not believe that you should put a catheter or tube segunestorey in every 
patient with severe upper abdominal injuries. 

You asked if we use exclusion for anything else. Yes, we have. We 
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have been trying to geta manuscript accepted for years and years, but 
no one will take it. Basically, we have used it for gallstone ileus where 
we had a bad cholecystoduodenal fistula. Secondly, we have used it on 
several occasions where we have an operative injury to the duodenum 
as might be created during difficult biliary tract surgery. 

Dr. Jones has been a leader in the field of pancreatic and duodenal 
trauma, and I appreciate his comments. Yes, some of these gastroje- 
junostomiies empty slowly, and you may see | 000 or 2,000 mL of 
drainage from an NG tube for 4 or 5 days. Then, as with other gastro- 
jejunostomies, they will usually open. 

We do not use operative pancreatography. We believe that experi- 

enced chief residents or staff can look at the pancreas, make a reason- 
able judgment on whether the pancreatic duct has been injured, and 
then decide if resection or drainage is indicated. 
_ The treatment for a 38-caliber gunshot wound traversing the head of 
the pancreas and the duodenum is to repair.the two holes in the 
duodenum, and if the duct itself is not injured in the head of the 
pancreas on gross inspection, we would simply drain that. 

Dr. Mullins, I thank you for your comments. We have published two 
previous series on the use of gastrojejunostomy and the marginal ulcer 
rate is extraordinarily low, urider 2-3%. ; 

We do not use.a vagotomy or H2 blockers in our patients. 

It is Dr. George Jordan’s belief that most patients are not prone to 
development of acid-peptic disease. Therefore, even with a gastroje- 
junostomy, they will not get marginal ulcers. I have personally never 
operated on a patient with a marginal ulcer from one of our 180 pyloric 
exclusions, so it is hard to disagree with the data. . 

The correct way to do a pyloric exclusion is to grab the pyloric ring 
with a Babcock clamp. If you want to close it for 3-4 weeks, use a big 
heavy Prolene® suture, run it from end to end deep into the pyloric 
muscle, and then take a clamp, just like you would on a Heineke-Mi- 
kulicz pyloroplasty and see if you have left any holes. 

Chromic suture is no longer considered to be appropriate. If you use 
Dexon®, I do not believe there is any question these will open a little 
sooner. Our data in a limited follow-up suggest that 94% of these 
patients will have an open pylorus after the third week. (Arch Surg 
1983; 118:631-635). Would we be comforable ace a patient with 
fistulas? Yes. _ 
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The current studies were performed to determine the influence 
of malnutrition alone or in combination with endotoxemia in 
promoting bacterial translocation from the gastrointestinal 


tract. Bacterial translocation did not occur in control, starved . 


(up to 72 hours), or protein-mainourished (up to 21 days) mice 
not receiving endotoxin. Bacterial translocation to the mesen- 
teric lymph nodes (MLNs) occurred in 80% of control mice 24 
hours after receiving endotoxin (p < 0.01). However, the com- 
bination of malnutrition plus endotoxin was associated with a 
higher incidence of translocation to the systemic organs (p 
< 0.01), and higher numbers of bacteria per organ (p < 0.01), 
than was seen in normally nourished mice receiving endotoxin. 
Additionally, mice that were protein malnourished were more 
susceptible to the lethal effects of endotoxin than were control 
animals, and the mortality rate was directly related to the de- 
gree of malnutrition (R? = 0.93) (p < 0.05). Histologically, 
endotoxin in combination with protein malnutrition resulted in 
mechanical damage to the gut mucosal barrier to bacteria. 
Thus, in the mice that were protein malnourished the spread of 
bacteria from the gut could not be controlled nor could translo- 
cated bacteria be cleared as well as normally nourished mice 
receiving endotoxin. These results support the concept that 
under certain circumstances the gut may serve as a clinically 
important portal of entry for bacteria. 


local defense barrier to help prevent bacteria 
colonizing the gut from invading systemic 
organs and tissues. We have demonstrated that, under 
certain conditions, indigenous bacteria colonizing the 


T HE INTESTINAL MUCOSA functions as a major 
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gastrointestinal tract can pass through the epithelial 
mucosa to infect the mesenteric lymph nodes (MLNs) 
and systemic ograns, a process termed bacterial translo- 
cation.!? Factors that promote the translocation of bac- 
teria from the gastrointestinal tract include disruption of . 
the ecologic balance of the normal indigenous micro- 
flora, resulting in bacterial overgrowth’; impaired host 
immune defenses*; physical disruption ofthe gut muco- 
sal barrier’; trauma®; and endotoxemia.’ Because nutri- 
tional deficiencies are relatively common in patients 
who have had surgery and may impair antibacterial host 
defenses® and disrupt the normal ecologic balance of the 
gastrointestinal microflora,’ experiments were per- 
formed to determine the influence of starvation and or 
prolonged protein malnutrition in promoting bacterial 
translocation from the gastrointestinal tract. Addition- 
ally, endotoxin was given intraperitoneally (IP) to 
starved or protein-malnourished mice to determine 
whether endotoxin could act synergistically with starva- 
tion or protein malnutrition to promote bacterial trans- 
location. Endotoxin was chosen as the stress inducer, 
because endotoxin increases the permeability of the gut 
mucosa to bacteria,!™!! impairs host immune de- 
fenses,'? is common after thermal? or mechanical 
trauma,'* and is associated with conditions resulting in 
multiple organ failure.!5 


Materials and Methods 


Animals 


Specific pathogen-free (SPF) mice (strain CD-1, 
Charles River Breeding Laboratories, Inc., Wilmington, 
MA) were obtained from our breeding colony. Female 
mice, weighing 20-25 g, with a stable indigenous gastro- ` 
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TABLE 1. Effect of Starvation and Endotoxin on Bacterial Translocation from the Gastrointestinal Tract 


Percentage of Incidence Mortality Rate 
Experimental Group N* Original Weight MLNs CFU MLNs (%) 
Endotoxin onlyt 10 100 8/10 52 + 76 0 
Starvation only (48 hours) 10 8545 0/10 0 0 
Starvation only (72 hours) 10 80+4 0/10 0 0 
Starvation plus endotoxin (48 hours) 15 86 + 5 5/5 110 + 86 10% 
Starvation plus endotoxin (72 hours) 1S 82+ 1 5/5 43+ 11 10% 





* Fifteen mice tested in starvation plus endotoxin group; five were 
tested for bacterial translocation, and the rest were observed for death. 
t No difference was found in the incidences of bacterial transloca- 


intestinal microflora, were housed under barrier-sus- 
tained conditions with controlled temperature (22 C), 
humidity, and lighting (12-hour light-dark cycles). The 
animals were housed in autoclaved polystyrene cages 
with stainless steel lids covered with individual filter 
tops. The mice were fed standard laboratory chow (Diet 
5001, Ralston Purina Co., St. Louis, MO) and acidified 
water (0.001 N HC)) ad libitum. This standard mouse 
chow diet contained 17% protein and 11% fat by weight. 
In the starvation experiments, SPF mice were deprived 
of food for up to 72 hours. In the protein-depletion 
experiments, the mice were given a low-protein whey 
diet (Tekland Test Diets, Madison, WI) for periods of up 
to 21 days. This diet meets the requirements of the Na- 
tional Research Council for trace elements, vitamins, 
and minerals. The diet contains 20% fat, 67% carbohy- 
drates, and only 0.03% protein by weight, rendering it 
nearly protein-free. Animals in both groups received 
drinking water ad libitum. Lipopolysaccharide (endo- 
toxin) form Escherichia coli 026:B6 (Sigma Chemical 


tion to livers or spleens in the endotoxin only group compared with the 
starvation plus endotoxin groups. 
MLNs = mesenteric lymph nodes; CFU = colony-forming units. 


Co., St. Louis, MO) was dissolved in normal saline, to a 
final concentration of 2 mg/ml. One milliliter of the 
endotoxin solution was injected IP into each animal 
used for the experiment; saline was injected into con- 
trols. The animals were observed twice daily for signs of 
toxicity (inactivity, ruffled fur, conjunctivitis, or death). 
In these experiments, the National Research Council’s 
Guide for the Care and Use of Laboratory Animals was 
followed. 


Testing for Translocation of Indigenous Bacteria 


The mice wre killed by cervical dislocation. An inci- 
sion was made with sterile instruments through the skin 
and peritoneum of the abdomen. The exposed viscera 
were swabbed with sterile, cotton-tipped applicator 
sticks, which were cultured in tryptic soy broth (TSB) 
(Difco Laboratories, Detroit, MI) to detect any acciden- 
tal bacterial contamination. The MLNs, spleen, and 
liver were removed and weighed, and each was placed in 


TABLE 2. Protein Malnutrition Increases the Incidence of Endotoxin-induced Bacterial Translocation from the Gastrointestinal Tract* 


24 Hours after Endotoxin 
Experimentalt Groups MLNs Liver Spleen 
Control 0/10 0/10 0/10 
Endotoxin 15/20 2/20 1/20 
PM—7 days 1/5 0/5 0/5 
PM—14 days ‘0/5 0/5 0/5 
PM—21 days 0/5 1/5 0/5 
PM + E—7 days 5/5 1/5 4/5 
PM + E—14 days 7/10 6/104 8/105 
PM + E—21! days 8/10 6/104 4/10§ 


* Translocating bacteria in decreasing order of frequency were iden- 
tified as (1) E. coli, Klebsiella sp., S. faecalis, S. epidermidis, and P. 
aeruginosa in the MLNs; E. coli and S. faecalis in spleens; and S. 
faecalis, E. coli, and Klebsiella sp. in the livers of control mice given 
endotoxin only; (2) E. coli, Enterobacter sp., Klebsiella sp., S. epider- 
midis, and P. aeruginosa in MLNs; E. coli, Klebsiella sp., Enterobacter 
sp., S. epidermidis, and S. faecalis in spleens; and E. coli, Klebsiella sp., 
Enterobacter sp., S. epidermidis, P. aeruginosa, and S. faecalis, in 
livers of protein-malnourished mice given endotoxin. 


48 Hours after Endotoxin 


Combined 

MLNs Liver Spleen Organs 
ND ND ND ND 

4/15 1/15 2/15 7/45 

0/5 0/5 0/5 - 0/15 

0/5 0/5 0/5 0/15 

0/5 0/5 0/5 0/15 

4/5 0/5 0/5 4/15 

5/8 3/8 5/8§ 13/24t 
3/3 2/3 ` 2/3 7/9t 


+ The cecal population levels of aerobic and facultatively anaerobic, 
strict anaerobic and lactobacilli were similar in all groups, except that 
gram-negative enterics were increased in protein-malnourished mice at 
14 and 21 days (p < 0.01). 

p < 0.01 versus endotoxin only. i 

§ p < 0.05 versus endotoxin only, 

PM = protein malnutrition; E = endotoxin-treatment; MLNs 
= mesenteric lymph nodes. 
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grinding tubes (Tri-R Instruments, Rockville Center, 
NY) containing sterile TSB. The organs were then ho- 
mogenized with Teflon® grinders (Tri-R Instruments). 
Portions (0.2 ml) of the MLNs, spleen, and liver were 
cultured on MacConkey’s agar for detection of gram- 
negative enteric bacilli, blood agar for detection of 
gram-positive cocci, and LBS agar (Difco) to detect lac- 
tobacilli. The plates were examined after 24 and 48 
hours of incubation at 37 C. A portion (0.1 ml) of the 
MLN homogenate was cultured anaerobically inside an 
anaerobic glove box (Coy Manufacturing Co., Ann 
Arbor, MI) on prereduced, enriched tryptic soy agar 
(TSA) for 48 hours at 37 C. 


Cecal Population Levels of Bacteria 


After the MLNs, spleen, and liver had been removed 
for culturing of translocating bacteria, the cecum was 
removed and weighed. The cecum was placed in a 
grinding tube containing prereduced TSB containing 
0.05% dithiothreitol (Sigma) to reduce oxygen contami- 
nation. The grinding tube was transferred into the an- 
aerobic glove box maintained at less than, 10 parts of 
oxygen per million parts of an atmosphere consisting of 
5% carbon dioxide, 10% hydrogen, and 85% nitrogen. 
The oxygen level inside the anaerobic glove box was 
monitored with a Trace Oxygen Analyzer® (Lockwood 
and McLorie Inc., Horsham, PA). The cecum was ho- 
mogenized inside the glove box with a Teflon grinder. 
The cecal homogenate was serially diluted in prereduced 
TSB inside the anaerobic glove box. Various dilutions 
were plated on prereduced, enriched TSA containing | 
mg/ml of polymyxin B to inhibit the growth of faculta- 
tively anaerobic, gram-negative, enteric bacilli. The 
plates were incubated inside the anaerobic glove box for 
48 hours at 37 C. 

The dilution tubes of cecal homogenates were re- 
moved from the anaerobic glove box, and portions (0.1 
ml) were also plated on MacConkey’s agar, blood agar, 
and LBS. The plates were incubated at 37 C and exam- 
ined after 24 and 48 hours. The gram-negative enterics 
were identified with the API 20E® system (Analytab 
Products, Plainview, NY) and the gram-positive cocci 
and lactobacilli by standard procedures. 
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Fic. 1. Weight loss (mean + SD) documented in protein-malnourished 
mice receiving (X ——— X) and not receiving (@ —— @) endotoxin was 
similar. The incidence of endotoxin-induced organ (MLNs, spleen, 
plus liver) infection by translocation of bacteria was directly correlated 
to the length of protein malnutrition (@ - - - @) (R? = 0.97, p = 0.01). 


Fristologic Analysis 


Samples of the cecum and terminal ileum were re- 
moved for histologic analysis. The tissues were fixed by 
immersion in buffered 37~40% formaldehyde solution 
for 3 hours at room temperature. The tissues were sliced 
into 4-6- mm pieces, dehydrated at 95% ethanol, and 
embedded in JB-4 (Polysciences, Inc., Warrington, PA). 
Sections, 1-2 um, were prepared with the use of glass 
knives and the sections were stained with methylene 
blue—basic fuchsin. The sections were examined and 
photographed with the use of an Olympus Vanox® re- 
search microscope (Olympus Co., Lake Success, NY). 


Statistical Analysis 


Data analyses were performed on an Apple Ile® com- 
puter (Apple Co., Cupertino, CA), using the Stat Pack® 
program (Human Systems Dynamics, Northnde, CA). 
Translocation incidences (discontinuous data) were 
evaluated by chi-Square analysis with Yates correction 
factor. Continuous data were analyzed by the unpaired 
Student’s t-test, and, when multiple comparisons were 
made, the Bonferroni correction for repeated measure- 
ments was used. Correlations between variables were 


TABLE 3. Synergistic Effect of Protein Malnutrition (PM) Plus Endotoxin on Endotoxin-induced Bacterial Translocation 


24 Hours after Endotoxin 


48 Hours after Endotoxin 


Experimental 
Group N MLNs Liver Spleen N MLNs Liver Spleen 
Endotoxin only 20 28+ 33 I+ 0.4 15+ 6 15 13+ 22 0.2+ 0.8 7.54 2 
PM plus endotoxin* 25 96 + 125 89 + 205 95 +150 16 142 + 196 33 +81 150 +30 
p value 0.02 0.05 0.006 0.02 0.13 0.10 


* Days 7, 14, and 21 of PM combined. 
MLNs = mesenteric lymph nodes; PM = protein malnutrition. 


Data expressed as colony-forming units of bacteria per organ: livers 
and spleen X 10°. 
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TABLE 4. Effect of Endotoxin Plus Protein Malnutrition on Bacterial 
Population Levels in the Ceca 


Gram-negative Gram-positive 


Experimental Group 


Enterics Cocci 
Control . 3.52.2 X10 9 +96~x 10’ 
24 hours E 1.31.5 x 10 1.9+ 1.6 x 10° 
48 hours E 2.142.1X10"% 2442.2 10° 
PM (7 days) + E 24 hours 3.642210" 5.742.410 
PM (7 days) + E 48 hours 56+0.9X 10  1.7+42.0x 10™ 
PM (14 days) + E 24 hours 2.741.510 2042.0 x 10° 
PM (14 days)+E48hours 30+24x16" 14406 10° 


PM (21 days) + E 24 hours 7.6+10X 10™* 4.4 + 3.1 X 10%* 


* p < 0.01 versus control. 

At least 10 animals were measured at each time point. 

The cecal population levels of strict anaerobes and lactobacilli were 
similar in all groups. 

PM = protein malnutrition; E = endotoxin treatment. 
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tested with the use of linear regression analysis. Proba- 
bilities less than 0.05 were considered significant. 


\ 


Results 


In the first group of experiments, we investigated i 


whether starvation alone of mice could promote bacte- 
rial translocation and also whether endotoxin-induced 
bacterial translocation could be further increased with 
starvation. Starvation of mice for up to 72 hours was not 
associated with spontaneous bacterial translocation 
from the gastrointestinal tract (Table 1). The adminis- 
tration of endotoxin alone to the mice (2 mg IP) pro- 
moted bacterial translocation, but starvation did not 
further increase the incidences or numbers of bacteria 
translocating to the MLNs or systemic organs. 


Previously, we demonstrated that protein malnutri- 
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Fi. 2. There was a strong correlation (R? = 0.93, p < 0.05) between 
the duration of protein malnutrition and the endotoxin-induced mor- 
tality rate. 
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TABLE 5, Effect of Protein Malnutrition with or Without Endotoxin 
Administration on Relative Organ and Intestinal Weight 


Experimental Small 
Group Cecum* Bowel Liver Spleen 
Control 18403 5.941 5.9+0.7 0.37+0.06 
Endotoxin 14+0.3 6621.1 5115 0.47+40.13 
PM 7 days 10+0.2 3.84084 5241.1 0.3640.05 
PM 14 days 0.8 +0.11} 5.2408 3.9+05f 0.3 +0.09 
PM 21 days | 0.7 + 0.2} 5$6+0:8 3940.6 0.25 + 0.08ł 
PM 7 days+tE 0.9+0.2¢ 4614 551.6 0.41+0.10 


PM 14days t E 0.6 +02 5.6+1 
PM 2I days +E 070.2} 5.3+0.9 


4.4 + 0.8} 0.36 + 0.08 
4.4 + 0.7} 0.32 + 0.06 


* Data expressed as percentage of body weight at the time mice were 
killed, at least 10 animals tested at each time point. 

Tt p < 0.01 versus control. 

tp < 0.001 versus control. 


tion for 8 days does not induce bacterial translocation 
from the gut.” However, longer periods of protein mal- 
nutrition might impair the gut mucosal barrier to bacte- 
rial translocation. Consequently, mice were kept on a 
protein-free diet and tested at weekly intervals for bacte- 
rial translocation. None of the animals died during this 
observation period. Bacterial translocation did not 


_ occur in these animals, even though protein malnutri- 


tion disrupted the normal ecologic balance of the gut 
flora and increased the cecal population levels of 
gram-negative, enteric bacilli (Table 2). The animals 
were malnourished, because they lost a third of their 
original body weight after 3 weeks of the low-protein 
diet (Fig. 1). 

Next, it was determined whether protein-malnour- 
ished animals would be more susceptible to endotoxin- 
induced bacterial translocation than were normally 
nourished mice given endotoxin. Mice were given low- 
protein diets for 7, 14, or 21 days and then given 2 mg of 
endotoxin IP. Twenty-four or 48 hours after the endo- 
toxin challenge, some of the mice were killed and their 
organs weighed and cultured. The remaining animals 
were observed for death. The incidences of bacterial 
translocation, both at 24 or 48 hours after endotoxin 
challenge, were higher in the protein-malnourished mice 
than in the normally nourished mice (Table 2). The 
species of bacteria translocating from the gut, in order of 
frequency were Escherichia coli, Klebsiella sp., Entero- 
bacter sp., Staphylococcus epidermidis, Streptococcus 
faecalis, and Pseudomonas aeruginosa. The degree of 
weight loss was similar in the protein-malnourished ani- 
mals receiving or not receiving endotoxin (Fig. 1). In 
fact, the duration of protein malnutrition correlated di- 
rectly with the number of organs containing translo- 
cated bacteria 48 hours after the endotoxin challenge 
(R? = 0.97, p = 0.01) (Fig. 1). Not only were the inci- 
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dences of organs containing translocating bacteria 
higher in the protein-malnourished animals, but the 
numbers of translocating bacteria per organ were in- 
creased (Table 3). The cecal population levels of the 
gram-negative, enteric bacilli were 100-fold higher in the 
endotoxin-treated mice compared with the controls 
(Table 4). However, protein malnutrition plus endo- 
toxin did not incréase the cecal population levels of 
these enteric bacteria when compared with mice given 
endotoxin only. The protein-mialnourished mice were 
more susceptible to endotoxin-induced bacterial trans- 
location, and there was a direct correlation between the 
extent of protein malnutrition and the endotoxin-in- 
duced mortality rate (R? = 0.93, p < 0.05) (Fig. 2). Thus, 
protein-malnourished mice receiving endotoxin had in- 
creased bacterial translocation from the gastrointestinal 
tract and an increased mortality rate compared with 
mice receiving either endotoxin alone or a low-protein 
diet alone. This increase in bacterial translocation and 
mortality rate did not appéar to be caused by significant 
increases in bacterial population levels in the ceca. The 
changes in weight of individual organs were compared 
with the chañges in total body weight in mice in each of 
the experimental groups to determine whether protein 
malnutrition or endotoxin treatment had a greater effect 
on certain organ weights than on the whole body weight. 

The percentage of body weight of the organs and tissues 
listed in Table 5 was determined at the time each animal 
was killed. In both the protein-malnourished mice and 
the protein-malnourished mice that received endotoxin, 
the greatest relative weight loss occurred in the cecum 
(Table 5). In contrast, weight loss appeared to occur in 
the small bowel at a rate similar to that in the whole 
body. The only organ that showed a relative weight loss 
that correlated directly with the degree of protein mal- 
nutrition was the spleen, and this occurred in both the 
protein-malnourished mice (R? = 0.94, p < 0:05) and 
the protein-malnourished mice that received endotoxin 
(R? = 0.99; p < 0.02). 

Protein malnutrition was associated with progressive 
histologic atrophy of the small bowel and cecal mucosa. 
After 14 days of protein malnutrition, the intestinal villi 
were narrower and shorter than in controls (Fig. 3A). 
The protein malnutrition-induced changes were most 
pronounced at 21 days, at. which time both the density 
and height of the intestinal villi were reduced (Fig. 3B). 
However, protein malnutrition did not destroy the in- 
tegrity of the epithelial cell surface, because the epithe- 
lial brush border appeared normal. In contrast, the com- 
bination of endotoxin plus protein malnutrition was as- 
sociated with a spectrum of histopathologic changes, 
ranging from areas of moderate villous edema asso- 
ciated with sporadic epithelial vacuolization (Fig. 4A) to 
patchy areas of ulceration (Fig. 4B). 
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Discussion 


Nutritional depletion impairs host antibacterial de- 
fenses® and is associated with morphologic and micro- 
biologic changes in the gut.?'*'? Consequently, we de- 
termined the effect of starvation or protein malnutrition 
on the cecal population levels of the indigenous gastro- 
intestinal flora and in promoting bacterial translocation 
from the gastrointestinal tract. Neither protein malnu- 
trition nor starvation promoted bacterial translocation, 
although both starvation and protein malnutrition were 
associated with disruptions of the normal ecologic bal- 
ance of the indigenous gastroiritestinal flora. The cecal 
population levels of gram-negative, enteric bacilli were 
increased as much as 100-fold in protein-malnourished 
mice when compared with their levels in normally 
nourished mice. However, the gut mucosa barrier ap- 
parently remained intact, because there was not an in- 
crease in bacterial translocation from the gastrointesti- 
nal tract. Thus, protein deprivation by itself does not 
promote bacterial translocation from the gut. 

Previously, we demonstrated that nonlethal injections 
of endotoxin promote the translocation of indigenous 
bacteria from the gut to the MLNs. However, the trans- 
locating bacteria did not spread from the MLNs to other 
systemic organs and tissues in these endotoxin-treated 
mice.’:!° Because endotoxemia is relatively common 
after thermal'?° or mechanical trauma,'* and is asso- 
ciated with conditions leading to multiple organ fail- 
ure,'>*' we determined whether protein-malnourished 
or starved mice are more susceptible to endotoxin-in- 
duced bacterial translocation than are normally nour- 
ished mice. The results of these experiments clearly doc- 
ument that the incidences of bacterial translocation are 
higher in protein-malnourished mice receiving endo- 
toxin than in normally nourishéd mice receiving endo- 
toxin. In fact, the duration of protein malnutrition cor- 
related directly with both endotoxin-induced deaths and 
the numbers of organs containing translocated bacteria. 
These increases in bacterial translocation and deaths do 
not appear to be related directly to the endotoxii or 
protein malnutrition—mediated increases in bacterial 
population levels in the ceca of these mice. However, the 
enteric bacilli did not reach cecal population levels high 
enough to promote their translocation.? Although both 
endotoxin injection and protein malnutrition altered 
the normal architecture of the gastroiiitestinal mucosa, 
the histologic appearances of the terminal ilea and ceca 
of the protein malnourished mice receiving endotoxin 
were grossly different from the mice not receiving endo- 
toxin. A partial explanation for the synergistic effect of 
protein malnutrition plus endotoxin in promoting bac- 
terial translocation and death may be related to their 
differing effects on the gut mucosa. It is not possible to 
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FIG. 3A. Fourteen days of protein malnutrition was associated with a mild decrease in the density of intestinal villi. Original magnification X240. 


determine the exact mechanism(s) responsible for the 
synergistic effect of protein malnutrition plus endotoxin 
in promoting bacterial translocation based on the results 
of the present study. However, endotoxin could initiate 
bacterial translocation from the gastrointestinal tract by 
increasing mucosal permeability, and the combined sys- 
temic immunosuppressive effect of protein malnutrition 


plus endotoxin subsequently impairs the ability of the 
mice to clear the translocating bacteria. Furthermore, 
endotoxin alters gastrointestinal mucosal integrity,2?° 
increases vascular permeability,'® and depresses host 
antibacterial defense systems.'* The synergistic effect of 
endotoxin injection plus protein malnutrition in pro- 
moting bacterial translocation and death is similar to the 
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Fic. 3B. After 21 days of 
protein malnutrition, both 
the height and number of 
intestinal villi had severely 
decreased in the mice. How- 
ever, no histologic evidence 
of mucosal injury was 
found. Original magnifica- 
tion X240. 


phenomenon we reported previously in a 30% third-de- 
gree burn mouse model.’ A 30% total body surface area 
burn is similar to protein malnutrition in that the burn 
alone disrupts the normal ecologic balance of the gastro- 
intestinal microflora and induces histologic changes in 
the epithelial mucosa but does not promote bacterial 
translocation from the gastrointestinal tract. Yet, the 
combination of a 30% burn plus endotoxin injection 
induces lethal systemic infections because of the uncon- 
trolled spread of bacteria translocating from the gut. 
These results are of clinical significance, because the 
gastrointestinal tract has been increasingly implicated as 
the source of bacterial infections in stressed,?*?> trau- 
matized,'*'* or immunocompromised patients.7°** In 
fact, selective antibiotic decontamination of the gastro- 
intestinal tract reduces the incidence of infectious com- 
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plications and improves the survival rate of patients 
with leukemia, lymphoma, and granulocytopenia.”’~”” 
A relationship between shock, intestinal ischemia, and 
endotoxemia was first proposed almost 30 years ago by 
Fine and co-workers.” Based on animal and human 
studies, they postulated that the intestine could be the 
source of endotoxemia in a variety of septic and non- 
septic disorders.'**' Our results suggest that endotoxe- 
mia can initiate a self-sustaining cycle of endotoxin ab- 
sorption from the gut and promote the translocation of 
indigenous bacteria. The exact mechanisms whereby 
endotoxin promotes bacterial translocation from the gut 
are not known. One possibility is that endotoxin in- 
creases mucosal permeability by inducing an inflamma- 
tory response in the gastrointestinal mucosa mediated 
by the endotoxin-triggered release of macrophage fac- 
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tors, such as prostaglandin E2 and/or interleukin 1,7 


or by activating the complement or coagulation sys- 
tems.*! However, we previously found that endotoxin 
injected IP into genetically endotoxin-resistant C3H/ 
HeJ mice promoted bacterial translocation from the gut 
to the same degree as endotoxin injected into endo- 
toxin-susceptible outbred CD-1 mice.’ Apparently, en- 
dotoxin can promote bacterial translocation without the 
necessity of triggering the reticuloendothelial system. 
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Fics. 4A and B. Twenty- 
one days of protein malnu- 
trition plus endotoxin was 
associated with a spectrum 
of histologic changes in the 
intestinal mucosa. These 
changes ranged from mu- 
cosa atrophy and edema 
(A), to areas of mucosal ul- 
ceration (B). Original mag- 
nification X240. Figure 4B 
is on Opposite page. 


Further work will be required to separate the systemic 
and/or immunologic effects of endotoxin from its effect 
on gut permeability in order to determine the mecha- 
nism(s) by which endotoxin promotes bacterial translo- 
cation from the gastrointestinal tract. Nevertheless, pro- 
tein-malnourished mice receiving endotoxin have in- 
creased incidences of bacterial translocation and higher 
mortality rates than do control mice given only endo- 
toxin. These results suggest that in malnourished mice 
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the spread of bacteria translocating from the gastrointes- 
tinal tract to the MLNs and systemic organs cannot be 
controlled. Thus, under certain circumstances, the gut 
may serve as a Clinically important portal of entry for 
bacterial infection. 
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DISCUSSION 


Dr. R. NEAL GARRISON (Louisville, Kentucky): I would like to 
congratulate Dr. Deitch on a clear presentation and an excellent 
manuscript that outlines the role of protein malnutrition, starvation, 
and endotoxemia in the translocation of bacteria from the gastrointes- 
tinal (GI) tract into systemic organ systems. This work has been out- 
lined and developed over 3 years using various models of stress and 
altered immunologic function. I would like to remind the organization 
that this concept of translocation was first noted to the membership by 
Dr. Harlan Stone when he reported to the Southern Surgical Associa- 
tion his clinical and experimental observations on Candida sepsis in 
1974' and postulated that the source of these yeast infections was the 
Gl tract. 

' We have confirmed Dr. Stone’s observations with Candida sp.” and 
have extended these findings to include Clostridia sp.* Enterococcus,’ 
and Bacteroides bacteremias,’ all organisms that are endogenous to the 
GI tract. In these clinical series, over 50% of the patients had no 
infective focus as the source for their bacteremias, and we accused GI 
barrier dysfunction as the cause. The common denominator for physi- 
ologic stress and/or debilitation, and although I hesitate to equate a 
mouse with a human, Dr. Deitch has clearly shown that barrier dys- 
function does occur in various stress models in the mouse. 

` In an attempt to study this phenomenon experimentally, we have 
used in vivo video microscopy and doppler velocimetry readings of the 
microvasculature and blood flow in the mesentery and gut wall of the 
rat. In a normotensive, hyperdynamic model of Escherichia coli sepsis, 
we are finding both a relative and absolute diminution of blood flow. 

With these thoughts in mind, I would like to ask three questions: (1) 
what role might ischemia play in this model of translocation, endotox- 
emia, and protein malnutrition? (2) Ifan ongoing portal and systemic 
bacteremia occurs as a result of a change in GI barrier function with a 
subsequent failure of other organ systems, how might we prevent this 
phenomenon from occurring? (3) Which is the cart and which is the 
horse? In other words, does barrier dysfunction occur first in a stressed 
individual resulting in a clinical infection or is an established infection 
enough stress to cause translocation of GI bacteria? 
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Dr. H. HARLAN STONE (Bethany Beach, Delaware): I enjoyed this 
paper greatly and Dr. Garrison has already posed those questions I had 
thought of asking. 

However, in 1965, two German investigators, Volkheimer and 
Schultz, observed the passage of microscopic particles of both animate 
and inanimate nature across the intact intestinal mucous membrane. 
No disease or mechanical defect in the traversed mucosa could be 
detected either before or after particle penetration. They coined the 
term “persorption,” which I believe is useful, to describe this phe- 
nomenon. 

Yeast, carbon particles, and, subsequently, bacteria are the objects 
that have been found capable of making this pass. Once having entered 
the soft tissues, particles then easily migrate along tissue planes and can 
eventually reach both lymphatic and venous channels. Animals noted 
to exhibit experimentally this mucosal penetrability are mice, rats, 
newborn sheep, rhesus monkeys, and humans. 

This phenomenon clearly explains the pathogenesis of many per- 
plexing conditions, such as necrotizing enterocolitis in the newborn, 
bacterial presence in the peritoneal cavity without obvious source such 
as a bowel perforation or precipitating bacteremia, microbe coloniza- 
tion of pseudocysts, unexplained enteric species bacteremia, and 
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change of microbe flora within a previously bacteriologically defined 
intra-abdominal abscess. As the authors have demonstrated, certain 
factors acting alone or in combination can significantly alter the pene- 
trability of intestinal mucosa and thereby can precipitate an often 
life-threatening bacteremia. With their well-designed study, Dr. Deitch 
and co-workers have truly made a major contribution to our under- 
standing of how and from where complicating bacteremia may other- 
wise arise. 


Dr. Lewis M. FLINT, JR. (Buffalo, New York): This is another step 
along the line of inquiry that Ed Deitch has been pursuing productively 
for some time. 

I am not yet ready, as he knows, to embrace these as explanations or 
answers. We have been interested in the phenomenon of bacterial and 
endotoxin translocation from the lumen of the bowel through collabo- 
ration with Jim Nolan at our institution. I believe that endotoxemia, 
either endotoxin detectable in peritoneal fluid, in portal blood, or in 
systemic blood, is not common in sepsis, peritonitis, multiple system 
organ failures, or other stressed states. 

Dr. Nolan and his colleagues have about 20 years of experience in 
measuring endotoxin in various body fluids, and our numerous at- 
tempts to demonstrate this have not shown it to be common. There- 
fore, the role of endotoxin, however attractive, remains to be eluci- 
dated. 

I have three questions that may require Dr. Deitch to be speculative, 
but I will ask them nonetheless. 

First, why do the bacteria translocate in animals that are subjected to 
protein calorie malnutrition? Is it the failure of the mucosal barrier, the 
ability of the mucosa to produce mucous, or is it perhaps the failure of 
the immune defenses in the wall of the intestine such as might be 
contained in the Peyer’s patches? Could translocation possibly be due 
to a failure of the spleen to process the bacteria satisfactorily since you 
showed that your animals had a good deal of reduction in spleen 
weight? Finally, is the high carbohydrate diet causing a form of liver 
failure such as we see in patients who are given excess carbohydrates 
during total parenteral nutrition? 

The greatest reservoir of endotoxin in humans is within the lumen of 
the bowel. I wonder if the protein calorie malnutrition in these animals 
has caused translocation, first of bacterial endotoxin across the wall of 
the bowel, and I wonder if you have attempted to measure endotoxin 
in some of your animals either in the portal circulation or the perito- 
neal fluid. 


Dr. CHARLES GILLON WARD (Miami, Florida): Dr. Deitch has pre- 
sented a continuation of his important work regarding the potential 
mechanisms by which animals under nonspecific physiologic stress 
might become systemically infected from normal gastrointestinal flora. 

Since bacteremia is known to occur in association with the brushing 
of teeth and sigmoidoscopic examination, the idea of bacteria moving 
from the gastrointestinal tract via the lymphatic system, setting up 
house at a distant site, is consistent with previous findings, albeit it is a 
different avenue of travel. Indeed, the movement of bacteria and their 
products throughout the body occurs at a rate that necessitates the 
existence of a nonspecific protective process that is a background safe- 
guard against an every-day, small-time group excursion of bacteria 
from turning into a horde of bacterial tourists decimating the physio- 
logic countryside. 

What is it then that Dr. Deitch and his group are doing to the 
experimental animals that makes the mice more susceptible to infec- 
tion? In general terms, the malnourished animal and human are iden- 
tified by a plasma transferrin level that is below normal. Although this 
protein has been used as a marker for measuring adequate nutrition, 
the absolute plasma level of transferrin is far more important than 
being just a marker. When animals have an unbalance of their plasma 
transferrin level, they are more susceptible to infection due to the 
inability to hold iron from bacteria, which universally require iron for 
growth. 
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I, therefore, have a few questions for the author. What criteria define 
the malnutrition of the animals, and was testing of transferrin consid- 
ered, and if so, what were the levels compared with control levels and 


was the transferrin saturated or unsaturated, which has been proven 
important in the human disease of kwashtorkor. 


Dr. ROBERT P. HUMMEL (Cincinnati, Ohio): I want to congratulate 
Dr. Deitch for his presentation, and having read his manuscript, I can 
say that it is also worthy of your perusal. This paper fits the old cliche 
about the good basic experiments often raising more questions than 
they answer, and I would like to ask a few of those questions. 

These mice are described as pathogen free, but they had a large 
number (6 or more) of organisms isolated as being translocated. It does 
not appear that these mice were truly gnotobiotic mice (known and 
controlled bacterial flora). I imagine that these animals are fed the 
standard feed that was not sterilized, and I wonder if some of the 
questions that are arising from this experiment might be better an- 
swered if truly gnotobiotic mice were used where the exact bacterial 
contents of the gastrointestinal (GI) tract were known before the ex- 
perimentation. I know that the authors have the facilities to do this 
experiment with gnotobiotic animals. 

Protein depletion causes an increase in cecal bacteria. I wonder if the 
authors could tell us why. 

Endotoxin given intraperitoneally caused cecal bacteria to increase 
one hundredfold. What is the mechanism of this increase? The endo- 
toxin seemed to be the reason for the translocation, but the mechanism 
was unclear, and I understand that the authors do not pretend to know 
the etiology, but I wondered if they had any idea if this mechanism is 
local, resulting from the injection of the endotoxin into the peritoneal — 
cavity or whether there is a more systemic effect and whether endo- 
toxin injected elsewhere in the animals could give the same results. I 
also wonder if the injection of endotoxin into the peritoneal cavity is 
analogous to the clinical situation where the endotoxin originates in 
the GI tract itself and not in the peritoneal cavity in the undisrupted 
bowel. 

In concluding, would the authors please tell us a little more about 
where they plan to proceed with this experiment in the future. 


DR. JONATHAN E. RHOADS (Philadelphia, Pennsylvania): A study 
that was conducted by Dr. Leonard Miller’ a few years ago indicated 
that in toxic shock there was a change in the 2,3-diphosphoglycerate 
content in red cells that caused the red cells to fail to give up their 
oxygen properly when they got to the tissue, 

I wondered whether the endotoxin could have affected such a change 
in the red cells of these mice, and whether 2,3-diphosphoglycerate had 
been measured in the course of these experiments. 
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Dr. EDWIN A. DEITCH (Closing discussion): I would like to thank all 
the discussants for their questions and comments. Dr. Garrison posed 
several important questions, including the role of ischemia in translo- 
cation. I believe the answer to this question is yes. Ischemia could 
promote or potentiate bacterial translocation either by directly injur- 
ing the gut mucosa, thereby impairing its bacterial barrier function, or 
by impairing the delivery of host defense factors to the mucosa. Fur- 
thermore, there is evidence that, after a period of intestinal ischemia, 
during the reperfusion period, oxygen-free radicals are formed in the 
intestinal wall, which may damage the intestinal mucosa and thus 
increase intestinal permeability to bacteria or their products. 

Dr. Garrison’s question of which comes first, breakdown of the 
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mucosal bacterial barrier or infection, cannot be answered with cer- 
tainty. We do know that in certain groups of immunocompromised 
patients, such as patients with leukemia or bone marrow recipients, 
infections can develop with bacteria colonizing their gut without clini- 
cal evidence of infections elsewhere. Thus. it appears that there is an 
association between impaired immunity and failure of the gut barrier 
to bacteria, and in some circumstances the failure of host defenses 
precedes the infection. On the other hand, it is possible that an infec- 
tion may promote bacterial translocation, which is mediated by endo- 
toxin or other circulating factors that increase intestinal permeability 
to bacteria. Therefore, I believe which comes first, the chicken or the 
egg, may vary depending on the circumstances. 

Dr. Stone, thank you for your comments. I believe the work you 
have done documenting that intestinal Candida can be the reservoir 
for systemic candidal infections clearly illustrates that organisms con- 
tained within the gut can cross the intestinal barrier and cause clini- 
cally significant infections. The goal of our animal work has been to 


dissect out the mechanisms responsible for the translocation of micro- | 


organisms from the gut to the systemic organs. 
Dr. Flint wanted to know why bacteria translocate. Is it a failure of 
local or systemic immunity, and have we measured endotoxin? We 
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have not measured serum endotoxin levels in our animals. We do not 
know how bacteria translocate, but that is a question we are intensely 
interested in answering. We would like to know whether the bacteria 
cross the mucosal barrier at the Peyers patches, or if not, whether they 
cross through or between the epithelial cells. Once the bacteria cross 
the epithelial barrier, do they reach the systemic organs in the lymph or 
via the portal system, or both. This is a key question and one we are 
actively pursuing. 

Dr. Ward, we have not performed any immunologic testing in these 
animals; therefore I cannot answer your question. l 

Dr. Hummel asked a question about our specific pathogen-free 
(SPF) mice. SPF mice have a gut flora that does not contain pathogens, 
such as cholera or salmonella, but otherwise is normal. The idea of 
using gnotobiotic or germ-free mice is a good one. However, these 
animals do differ from non-germ-free animals, since their lamina pro- 
pria, Peyers patches, and intestinal lymphoid follicles are atrophic. Dr. 
Hummel also asked why the bacterial populations in the ceca of the 
malnourished and endotoxin-treated animals changed. It is not clear 
exactly why the type of diet fed an animal affects the population levels 
of the intestinal microflora, but this observation has been made by 
others as well. 
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Partial Splenectomy for Gaucher’s Disease 





BRADLEY M. RODGERS, M.D., CURTIS TRIBBLE, M.D., and AXEL JOOB, M.D. 





Gaucher’s disease is an autosomal recessive disorder caused by 
deficiency of beta glucocerebrosidase, resulting in an accumu- 
lation of glucocerebroside in the reticuloendothelial system. 
These patients have massive splenomegaly and bone pain, but 
may have normal life expectancy. Traditionally, splenectomy 
has been used to treat hypersplenism, but may. be associated 
with a high incidence of postsplenectomy sepsis and acceler- 
ated hepatic and bone lipid deposition. Two: children are re- 
ported who had partial splenectomy for symptoms of 
Gaucher’s disease. Both patients had laboratory evidence of 
hypersplenism. A 90% splenectomy was performed, and the 
residual splenic fragment was wrapped in Vicryl® mesh. Both 
patients are currently asymptomatic with normal hematologic 
parameters. Postoperative radionuclide scans demonstrate in- 
crease in the size of the residual splenic fragment. Partial 
splenectomy may benefit patients with Gaucher’s disease, but 
long-term ae care is necessary. 


- “There is a ae kind of primary and idiopathic ypeno of 
the spleen to which I propose to give the name primary epithelioma of 
the spleen in accordance with its histological characteristics.” 

Gaucher, 1882 


AUCHER’S DISEASE is a familial disorder of 

sphingolipid metabolism. The disease was first 

‘described by Phillipe Gaucher in 1882, but he 
misinterpreted the cellular infiltrate as evidence of a 
neoplastic process. 2 Brady and co-workers in 1965 dem- 
onstrated the deficiency of B-glucocerebrosidase, ‘which 
is now believed to be the basic enzymatic defect in all 
forms of Gaucher’s disease.* The principle clinical man- 
ifestations of Gaucher’s disease are hepatosplenomegaly 
and bone pain, both secondary to deposition of gluco- 
cerebroside in the lysosomes of the reticuloendothelial 
cells of these organs. The indications for surgery in 


Presented at the 98th Annual Meeting of The Southern Surgical 
Association, Palm Beach, Florida, November 30-December 3,1986. 

Reprint Requests and correspondence: Bradley M. Rodgers, M.D., 
Box 181, Department of Surgery, University of Virginia Medical 
Center, Charlottesville VA 22908. | 

Submitted for publication: December 24, 1986. 


693 


From the Departments of Surgery and Pediatrics, University 
of Virginia. Medical Center, Charlottesville, Virginia 


Gaucher’s disease usually relate to the massive spleno- 
megaly seen in these patients. This report describes two 
children who had partial splenectomy at the University 
of Virginia Children’s Medical Center. Both patients 
had hypersplenism associated with severe splenomegaly. 


Case Reports 
Case I 


A 2.5-year-old male patient had severe splenomegaly. This patient’s 
older brother had been diagnosed as having Gaucher’s disease seyeral 
years earlier and had undergone a total splenectomy. At the time of 
initial evaluation, the patient was noted to have a spleen that de- 
scended 5 finger breaths below the left costal margin and a liver that 
descended two finger breaths below the right costal margin. His hema- 
tocrit was 33% and platelet count was 205,000/uL. Assay of cultured 
skin fibroblasts revealed a 6-glucocerebrosidase level of 3.6 (control: 
25.2). A diagnosis of Type I Gaucher’s disease was made. The patient 
was followed closely by Pediatric Hematology and was referred to the 
Pediatric Surgery Clinic in November 1984, at age 4 years. At that time 
the patient was complaining of decreasing mobility because of the size 
of his spleen and had had some loss of appetite. In addition, clinical 
signs of hypersplenism with repeated epistaxis and bruising developed. 
He had required blood transfusions for anemia in the month before 
referral. 

On examination the spleen descended into the left hemipelvis and 
the liver was three finger breaths below the right costal margin. Labora- 
tory studies revealed an hematocrit of 21%, white blood count of 
3400/uL and platelet count of 75,000/4L. On January 15, 1985, the 


_ patient had an estimated 80% partial splenectomy. The operation was 


performed through a left upper quadrant transverse incision. The 
spleen was fully mobilized by sharp dissection, and all vessels in the 
splenic hilum were ligated and divided with the exception of the single 
vessel to the lower pole of the spleen. The spleen was transected at the 
line of vascular demarcation with the Cavitron ultrasonic aspirator 
(CUSA) (Cavitron Surgical Systems, Inc. , Stamford, CT). Bleeding was 
controlled with the electrocautery. Compressed microfibrillar collagen 
(Avitene) (Alcon Laboratories, Inc., Fort Worth TX) was placed or the 
raw surface of the spleen and the entire residual fragment was wrapped 
in a envelope of Polyglactin 910 mesh (Vicryl®) (Ethicon Inc., Somer- 


694 RODGERS, TRIBBLE, AND JOOB 


ville, NJ). Several sutures were used to attach the Vicryl mesh to the 
undersurface of the diaphragm, to avoid torsion of the remaining 
splenic fragment (Fig. 1). The estimated blood loss during the opera- 
tion was 80 mL and the operative time was 2.5 hours. The resected 
specimen weighed 780 g. A Jackson-Pratt drain was left in the left 
subphrenic space, and postoperative drainage amounted to 75 mL. 
The patient was treated with perioperative antibiotics and received 
pneumococcal vaccination before operation. A technetium-99m sulfur 
colloid liver-spleen scan obtained | week after surgery indicated intact 
splenic blood flow to the residual fragment. By 3 months after opera- 
tion the patient had returned to full activity. The liver size appeared 
stable at physical examination. Laboratory studies revealed an hema- 
tocrit of 33% and a platelet count of 305,000/uL. Twenty-two months 
after partial splenectomy the patient remains entirely asymptomatic. 
He has had no bone symptoms develop since operation. On physical 
examination the liver was four finger breadths below the right costal 
margin and the spleen was not palpable. Laboratory studies revealed 
an hematocrit of 31.1% and a platelet count of 115,000/uL. A radionu- 
clide liver-spleen scan indicated some enlargement of the residual 
splenic fragment since the initial scan immediately after operation 
(Fig. 2). 


Case 2 


This patient was first noted to have moderate splenomegaly at 5 
years of age on a routine school physical examination. In retrospect the 
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Fics. 1A-C. A. After complete mobilization of the spleen and hilar 
vessels, the single lower pole vessel to the fragment to be saved is 
isolated and protected. The upper portion of the spleen is then resected 
in normal fashion. A piece of Vicryl mesh is tailored with a slot to 
accept the inferior pole vessel. B. The mesh is sutured along the slot, 
leaving a hole sufficiently large not to compromise the inferior pole 
vessel. A piece of compressed microfibrillar collagen is placed on the 
cut surface of the spleen. C. The Vicryl envelope is then sutured com- 
pletely around the splenic fragment securing the microfibrillar colla- 
gen. Three sutures are taken through the mesh and are used to attach 
the residual fragment to the undersurface of the diaphragm to avoid 
torsion. 


patient had had intermittent bone pain in both lower extremities for 
the preceeding year. Laboratory studies showed an hematocrit of 37% 
and a platelet count of 151,000/uL. A bone marrow aspirate revealed 
Gaucher’s cells, and the 8-glucocerebrosidase activity of cultured skin 
fibroblasts was 13 (control: 67). She was followed in the Pediatric 
Hematology Clinic and was referred to the Pediatric Surgery Clinic in 
February 1986, at the age of 8 years. At that time she had begun to 
bruise easily and had a hematocrit of 28% and a platelet count of 
140,000/uL. Her spleen had undergone progressive enlargement to the 
point that it now extended well into the left iliac fossa. The liver edge 
was four finger breadths below the right costal margin. The patient 
received preoperative Hemophilus influenzae and pneumococcal vac- 
cination, and on February 25, 1986, she had a 90% partial splenec- 
tomy. The spleen was transected at the line of demarcation with the 
electrocautery. It was the impression of the operating surgeon that this 
was a more difficult transection than that which had been accom- 
plished with the Cavitron. The raw surface of the spleen was covered 
with compressed microfibrillar collagen and the fragment wrapped in a 
Vicryl mesh envelope. This was sutured to the undersurface of the 
diaphragm. The estimated blood loss during the operative procedure 
was 100 mL and the operation took 2 hours and 15 minutes. The 
weight of the resected specimen was 530 g. Postoperative drainage 
from the Jackson-Pratt drain amounted to only 45 mL. The techne- 
tium-99m sulfur colloid liver-spleen scan done 3 weeks after surgery 
showed evidence of intact blood flow to the residual splenic fragment. 
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FIGS. 2A-D. Technetium-99m sulfur colloid radionuclide scans after partial splenectomy (Case 1). A. Posterior view 7 days after surgery. B. 
Posterior view 3 months after surgery. C. Posterior view | year after surgery. D. Posterior view 22 months after surgery. 


At follow-up 6 months later this patient was fully active. She continued 
to have intermittent pain in her lower extremities, but had not had an 
increase in the severity of these symptoms. Her liver remained four 
finger breaths below the right costal margin. Laboratory studies 6 
months after partial splenectomy revealed an hematocrit of 35% and a 
platelet count of 499,000/uL. A radionuclide liver-spleen scan demon- 
strated a slight increase in the size of her residual splenic fragment 
(Fig. 3). 


Discussion 


Gaucher’s disease is a familial abnormality of sphin- 
golipid metabolism, first described by Phillipe Gaucher 
in 1882. Bovaird indicated the familial nature of the 
disorder in 1900, and Aghion demonstrated marked in- 


creases in §-glucocerebroside in the tissues of patients 
with Gaucher’s disease in 1934.7 The underlying meta- 
bolic defect in Gaucher’s disease was described by Brady 
and co-workers in 1965 as a deficiency of 8-glucocere- 
brosidase.° It is now recognized that Gaucher’s disease 
manifests as three distinct clinical entities, each having 
its own independent inheritance. Type I Gaucher’s dis- 
ease (adult form) is the most common form of this dis- 
order. It is most prevalent in individuals of Ashkenazic 
Jewish descent. This form of Gaucher’s disease usually 
presents in mid to late childhood and is compatible with 
a normal life expectancy. Hepatosplenomegaly develops 
in approximately 90% of these patients and in over half, 


696 





B 


Fics. 3A and B. Technetium-99m fulfur colloid radionuclide scans 
after partial splenectomy (Case 2). A. Posterior view 3 weeks after 
surgery. B. Posterior view 7 months after surgery. 


signs and symptoms of hypersplenism ultimately de- 
velop. The other major site of involvement is the skele- 
tal system, and approximately 60% of these patients 
have radiologic bony abnormalities, whereas 10% have 
bone symptoms.” Neurologic abnormalities, common 
in the other forms of Gaucher’s disease, are usually not 
encountered in patients with Type I Gaucher’s disease. 
Type II Gaucher’s disease (acute neuronopathic) is a 
rare condition with onset of symptoms in the first few 
months of life. In addition to hepatosplenomegaly, these 
patients have progressive neurologic deformities with 
spastic upper extremities. Most patients die of respira- 
tory complications within the first year of life. Type III 
Gaucher’s disease (subacute neuronopathic: juvenile 
form) is the rarest form of Gaucher’s disease. Symptoms 
occur within the first year of life and the patients have 
progressive neurologic decline thereafter. Survival 
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beyond the teenage years is uncommon with this form 
of the disease. 

The role of surgery in Type I Gaucher’s disease is 
currently reserved for the treatment of complications of 
the abnormal lipid storage. With progression of the skel- 
etal involvement, some patients have pathologic frac- 
tures and require orthopedic stabilization. The most 
common complication of Gaucher’s disease amenable 
to surgical therapy is the massive splenomegaly that de- 
velops in the majority of these patients. In many chil- 
dren with this disease, the spleen reaches such size as to 
cause abdominal discomfort and loss of appetite with 
growth failure. The majority of patients with Type I 
Gaucher’s disease will ultimately progress to where clin- 
ical and laboratory signs of hypersplenism develop. Tra- 
ditionally, total splenectomy has been recommended for 
symptomatic patients with Type I Gaucher’s disease.* 
The results of this operative procedure in alleviating ab- 
dominal symptoms and hypersplenism have been uni- 
formly excellent. A major concern after splenectomy, 
however, is the potential for accelerated deposition of 
glucocerebroside in the liver and bones, with removal of 
the splenic storage site. Progressive hepatomegaly and 
increase in bone symptoms have been reported in many 
patients undergoing splenectomy for Gaucher’s disease, 
although no mortality directly attributable to this pro- 
gression has been reported.*° An additional concern 
regarding the immunologic consequences of splenec- 
tomy in patients with Gaucher’s disease has been raised 
by Walker. In a review of splenectomy in childhood in 
Great Britain, Walker identified nine patients with 
Gaucher’s disease who had had total splenectomy. Sig- 
nificant infections developed in three patients after 
operation, with one septic death. These data suggest that 
patients with Gaucher’s disease may be especially sus- 
ceptible to infective complications after splenectomy 
and may have a higher than usual frequency of fatal 
postsplenectomy sepsis after total splenectomy. 

These two concerns, accelerated deposition of gluco- 
cerebroside in the liver and bones, and increased suscep- 
tibility to postsplenectomy sepsis have provided the ra- 
tionale for attempts at partial splenectomy in these pa- 
tients. The concept of partial splenectomy is not new. 
Pean reported the first successful partial splenectomy in 
a human in 1869.’ His procedure was performed for 
treatment of a splenic cyst. Campos, in 1962, reported 
eight cases of successful partial splenectomy for 
trauma.® Subsequently, other authors have described the 
use of this technique for the treatment of trauma and 
cysts,” !? as well as several hematologic disorders, such 
as thalassemia!’ and Hodgkins disease.'*~'> Govrin-Ye- 
hudain and Bar-Maor, in 1980, reported the results of a 
partial splenectomy performed on an 11-year-old male 
with hypersplenism secondary to Gaucher’s disease.’ 
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Approximately a 90% resection was performed with the 
resected specimen weighing 1420 g. This patient re- 
mained asymptomatic 6 months after operation. Subse- 


quent to this initial report several authors have de- 


scribed partial splenectomy in patients with Gaucher’s 
disease. Bar-Maor and Govrin-Yehudain reported par- 
tial splenectomy in four children, with one requiring 
subsequent completion splenectomy because of postop- 
erative bleeding.’® Follow-up care in these patients 
ranged between 6 months and 4 years, and no patients 
had recurrence of hypersplenism. Radionuclide scan- 
ning done after operation revealed slight enlargement of 
the residual splenic fragment in two of these patients. 
Rubin ef al., in 1986, reported on 11 children with 
Gaucher’s disease who had splenectomy.'’ In seven of 
these patients partial splenectomy was accomplished 
successfully. In the remaining four patients, completion 
splenectomy was required for hemorrhage or infarction. 
Immunologic evaluation of the seven patients who had 
partial splenectomy in this series indicated elevated 
levels of immunoglobulins, which is characteristic of pa- 
tients with Gaucher’s disease. Studies of cell-mediated 
immunity were normal as were levels of serum comple- 
ment. Two of the four children requiring completion 
splenectomy had progression of their orthopedic symp- 
toms, whereas no such progression was noted in the 
patients who had partial splenectomy. Stellin et al. re- 
ported on a single patient who had partial splenectomy 
for Type III Gaucher’s disease.'*® This 4-year-old girl had 
an 85% splenectomy with the resected specimen weigh- 
ing more than | kg. Nine months after operation she 
had evidence of recurrent splenomegaly and symptom- 
atic hypersplenism. None of the patients reported who 
had partial splenectomy for Gaucher’s disease have had 
significant infective complications develop after opera- 
tion, and there have been no deaths due to sepsis. 

The surgical technique of partial splenectomy re- 
quires careful mobilization of the spleen to avoid injury 
to the splenic capsule. Exposure of the spleen has been 
described through either vertical or transverse incisions. 
In our two patients a left upper quadrant transverse in- 
cision provided excellent operative exposure. The peri- 
toneal attachments of the spleen are divided sharply and 
the omental attachments to the inferior pole are 
‘clamped and divided. The spleen is fully moblilized to 
allow exposure of the segmental vasculature. In our two 
patients it appeared that the inferior pole vessel supplied 
the smallest portion of the spleen and was most easily 
preserved. The remaining branches of the splenic artery 
and the short gastric vessels were carefully divided be- 
tween clamps and ligated. In our first patient, the Cavi- 
tron ultrasonic aspirator was used to facilitate division 
of the spleen. This instrument disrupts the splenic pulp, 
leaving the small vessels exposed. These vessels were 
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individually coagulated or divided between hemiclips, 
allowing for excellent hemostasis. We elected to cover 
the raw surface of the residual fragment with microi- 
brillar collagen (Avitene) and to snuggly wrap the entire 
splenic fragment in Vicryl mesh. This provided good 
compression of the residual fragment and excellent he- 
mostasis. The use of the mesh also provided a conve- 
nient material with which to suture the residual splenic 
fragment to the undersurface of the diaphragm to avoid 
postoperative torsion. Bar-Maor and Shoshany have 
suggested an alternative technique of covering the raw 
surface of the spleen after partial splenectomy.’? In their 
patients, a flap of splenic capsule was preserved and 
turned over the raw surface of the spleen after an omen- 
tal pedicle was placed on the surface to tamponade 
bleeding. Intraoperative and postoperative blood loss in 
both of our patients was minimal. 

Both of the children we have performed hemisplenec- 
tomy on have had an excellent response in their clinical 
and laboratory hypersplenism. In addition, both chil- 
dren have been noted to increase their activity level after 
operation and their parents have attested to their en- 
hanced feeling of well being. Follow-up care in these two 
patients is admittedly short, 22 months and 8 months, 
respectively, but in neither patient have we noted, clini- 
cal enlargement of the spleen or laboratory evidence of 
recurrent hypersplenism. In both patients, however, 
there has been an increase in the size of the residual 
splenic fragment as judged by technetium-99m sulfur 
colloid scans. Spencer et al. have determined the rela- 
tionship between splenic length and age in 45 normal 
children.” These authors expressed this relationship as 
SL = 5.7 + (0.31 X A), where SL = spleen length (cm) 


and A = age (years). Comparing the growth of the resid- 


ual splenic fragment in our two patients, with the growth 
calculated in a normal patient from this equation, indi- 
cates a 10-fold increase in the growth rate of the spleen 
after partial resection (Fig. 4). The parallel growth 
curves of the residual splenic fragments in our two pa- 
tients is striking and indicates a growth of 3.6 cm per 
year. In neither of our patients do the scans show any 
significant change in the hepatic size, nor has there been 
progression of hepatosplenomegaly clinically. One of 
our patients had intermittent bone pain before surgery 
and there has been no increase in these symptoms after 


partial splenectomy. 


Partial splenectomy for Gaucher’s disease must be 
considered an unproven surgical procedure at this time. 
Although initial operative results seem laudatorv, long- 
term’ follow-up care will be necessary to evaluate the 
potential for future splenic enlargement. Whether the 
residual splenic fragment will alleviate the threat of 
postsplenectomy sepsis is also unproven. Experimental 
studies indicate that approximately 50% of the normal 
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splenic volume must be left in place to provide adequate 
responses to bacterial challenge.2! We and other sur- 
geons have attempted to leave a splenic fragment ap- 
proximately the size of a normal child’s spleen in these 
patients with Gaucher’s disease. None of the patients 
reported who had partial splenectomy for Gaucher’s 
disease have had infective complications develop, and 
none have died of overwhelming sepsis. If the short-term 
results of this operative procedure persist with time, 
partial splenectomy may become the treatment of 
choice for children with Gaucher’s disease. The use of 
this operative procedure in several other disorders cur- 
rently requiring total splenectomy may also be consid- 
ered. 
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pected in a normal child, 
with enlargement of the re- 
sidual fragment of 3.6 cm/ 
year, compared with 0.31 
cm/year normal growth. 
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Rutledge and remembering that when he was my chief resident and 
trying to teach a little something to me, we thought of the spleen as a 
big lymph node. 

Yesterday we honored Dr. Harry Shumacker’s liver resection for 
hemangiomas in 1942. Today we need to think again of his contribu- 
tions; in 1952 with his colleague, Dr. King, he first called attention to 
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the fact that splenectomized patients seem to be excessively vulnerable 
to infection. 

Dr. Guzzetta in our institution has had the opportunity to work with 
Dr. Barringer of the NIH on a series of patients with Gaucher’s disease, 
and I would like to show you what Dr. Guzzetta has accomplished with 
an 80% subtotal splenectomy. 

Five patients have been operated on in our institution at ages 7, 10, 
20, 45, and 11 years. The hemoglobin, the white count, and the platelet 
count have all been positively altered from their hypersplenic state. 

(Slide) It is interesting that the resected spleen was between 10 and 
20% of the total body weight of each patient. Viable splenic remnants 
have been confirmed in four of five patients by spleen scan. We have 
seen no impact on the bone infarcts, but these data show normal 
amount of pitted red cells after operation, which confirms splenic 
function. 

Dr. Guzzetta believes that it is easiest to preserve the lower pole of 
the spleen. He has tried to do this in every instance, and I believe Dr. 
Rodgers favors that approach. as well. 

We do not wrap the spleen. That maneuver has not proven necessary 
nor beneficial after liver resection, and I am not sure whether it is a 
good idea or not. I hope Dr. Rodgers will comment on that. 

(Slide) Here is a postoperative view, and we, too, have noted that 
there is continued growth of the retained splenic remnant. I was partic- 
ularly impressed with the analysis of the growth of the spleen in the two 
patients Dr. Rodgers presented; we need to learn whether this is en- 
tirely redeposition of the abnormal Gaucher’s material or whether this 
is a growth response after partial splenectomy, similar to liver regener- 
ation after partial hepatectomy. 

Dr. Rodgers, | wonder if you believe, as we fear, that a second 
operation may need to be done in the years ahead. None of our patients 
have required this yet, but we worry that they might. If we are forced to 
do a second resection, are we leaving any meaningful part of the spleen 
behind? 

This is a fine piece of work, and I wish to compliment Dr. Rodgers 
on the meticulous care he has taken with this clinical study. 


Dr. J. ALEX HALLER, JR. (Baltimore, Maryland): Dr. Rodgers has 
again presented a superb paper, and I rise primarily to thank him for 
the splendid review of the pathogenesis of Gaucher’s disease. He has 
focused on the enlarged spleen, which has been a source of consider- 
able comment by surgeons over the years. We know how to remove the 
spleen but the question is: is that the right thing to do? He has proposed 
that a partial splenectomy might preserve splenic function, that is, 
immunologic function, but would still relieve the symptoms of this 
large mass in a child. He has also suggested that partial splenectomy 
would relieve the hypersplenism, which can be a threat to the growing 
child. 

When the report came from Israel that they were carrying out partial 
splenectomy, I had the opportunity, as did Dr. Gazetta and the Wash- 
ington group, to talk with the members of the Gaucher Disease Study 
Group at the NIH where a registry is maintained of a large number of 
these children. I also asked about the possibility of operating on them 
and performing a partial splenectomy. 

As you heard, Dr. Gazetta was a little more aggressive than I because 
we have only operated on three of those patients from the Washington 
area. Nevertheless, in discussing it with them, one of the striking fea- 
tures of this disease is that these children and young adults already have 
severely diminished splenic function in terms of their immunologic 
capacity. Most of the tests that can be done (admittedly they are not 
good tests of immunologic function) all suggest that the spleen is al- 
ready significantly altered as a result of the deposition of this patho- 
logic material within the parenchyma. Therefore, I backed off on the 
approach to partial splenectomy believing that perhaps we were not 
preserving anything worthwhile. 

I would like to ask Brad, therefore, whether he is convinced on the 
basis of these two patients and their studies that he really has preserved 
immunologic function? 

He has shown us that there is radionuclide evidence of flow, but we 
know that blood flow to the spleen is not necessarily the same as 
function of the spleen, and therefore, I would like to ask exactly what 


PARTIAL SPLENECTOMY FOR GAUCHER’S DISEASE 


699 


studies have been done. One further word of caution, as I should have 
cautioned myself more than 10 years ago, one must follow children 
who have had splenectomy or partial splenectomy for a long time 
before you will see the evidences of postsplenectomy sepsis: often more 
than 15-20 years. 

These children have been followed for a short time, and the same has 
been said by Dr. Gazetta of his follow-up on this patients. We must all 
watch these children for a long time to see whether they really have 
been protected from this threat because there is already a high inci- 
dence of sepsis associated with Gaucher’s disease. Therefore, Dr. 
Rodgers, I would be most interested in how you feel about continuing 
this series and your evidence that partial splenectomy preserves the 
function of the spleen. 


Dr. BRADLEY M. RODGERS (Closing discussion): I appreciate the 
comments from both Dr. Randolph and Dr. Haller. I was anxious for 
Dr. Randolph to comment because he and Dr. Gazetta have had more 
experience with this operation than I have, and I believe they are 
beginning to generate some meaningful data in terms of subsequent 
lipid deposition. Dr. Randolph asked several questions. One related to 
the wrap and I do not know whether the wrap is necessary. I do not 
believe that it is necessary for hemostasis, but I wonder if the wrap 
might slow down the enlargement of the residual splenic fragment. 
Principally, what it does for us, is to provide a secure material to suture 
the spleen fragment to the diaphragm and avoid the postoperative 
torsion of the fragment, which has necessitated completion splenec- 
tomy in several children reported. The theoretic disadvantage of Vicryl 
wrap is that it may promote adhesions in the left upper quadrant, 
although this has not been a problem in our two patients. 

Whether a secondary hemisplenectomy can be performed or not, I 
have doubts. First of all, we are down to the last vessel of this fragment, 
and it is difficult to see how one could reoperate and resect significanily 
more spleen and end up with a viable fragment. I suspect that if the 
growth of this splenic fragment continues and we believe we must 
reoperate on these children, they will require a total splenectomy at 
that time. 

The growth of the splenic fragment is interesting. I believe that it 
does represent deposition of this lipid. It is reported in animals that the 
spleen does not regenerate after resection, and I do not know of any 
data to suggest that the human spleen can regenerate after a partial 
resection, 

Dr. Haller asked the germinal questions about the immunologic 
function in these patients. There is little data available concerning the 
immunologic function after partial splenectomy in Gaucher’s disease. 
Mauer studied several of his patients with serum immunoglobulins. 
The immunoglobulins in those patients after partial splenectomy were 
elevated, which had been their experience in patients with Gaucher’s 
disease who were not operated on. They also measured serum comrle- 
ment levels, which were normal after partial splenectomy. I have expe- 
rience only with one of our patients at 2 years after partial splenzc- 
tomy, and he has normal serum immunoglobulin levels, but I have not 
measured serum complement. I believe that you are correct in saying 
that it will take some time before we can be too confident that we are 
preserving any significant immunologic function with this procedure, 
but my own personal bias is that we are. 

There are two factors in this disease that favor hemisplenectomy 
over total splenectomy. One is the immunologic factor and the other is 
the concern of deposition of lipid. There are several patients described 
in the literature with Gaucher’s disease who have had total splenec- 
tomy and subsequently acceleration of both bone symptoms and he- 
patic dysfunction developed. It appears that the removal of the splenic 
reservoir completely forces the patient, if you will, to deposit this lipid 
in the bone and liver at an accelerated rate. It is hoped that preserva- 
tion of the spleen and the capacity of deposit lipid in this fragment may 
in some way protect them from this complication. 

Clearly, there are many questions to be answered before partial 
splenectomy can be recommended for all patients with Gaucher’s dis- 
ease. This disease will probably be one that will be cured with gene 
splicing and genetic engineering techniques, and there is considerable 
work in progress in that regard currently. 
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Over 6 years, recurrent drug-refractory supraventricular ar- 
rhythmias were treated by electrophysiologically guided surgi- 
cal procedures in 67 patients. There were 57 patients, age 
10-72 years, with accessory pathways who had 61 operations. 
The perioperative mortality rate was 3.5%, with deaths occur- 
ring in two patients with complex problems. Four patients with 
multiple but one or more silent accessory pathways had suc- 
cessful reoperation, and modified surgical technique has elimi- 
nated this problem. All patients are free of arrhythmias 2-70 
months after operation. The survival and primary cure rates 
were 100% for 36 patients with solitary accessory pathways. 
Eight patients, age 10-53 years, were operated on for atrial 
focal tachycardia. Right atrial cryothermic lesions without ex- 
cision or cardiopulmonary bypass were used in four patients: 
local excision was used in two patients and combined proce- 
dures were used in two patients. Because of recurrence in two 
of four patients treated by isolated cryoablation, a new tech- 
nique was applied subsequently to one of these patients and 
two other patients: wide atrial excision and PTFE patch re- 
placement during cardiopulmonary bypass. All patients are 
free of arrhythmias at a follow-up of 9-72 months. Intractable 
atrial flutter or fibrillation occurred in 11 patients who had 15 
attempts. at transvenous A-V node electroshock ablation. In 
three patients in whom this failed, subsequent open cryoabla- 
tion of the A-V node during cardiopulmonary bypass and epi- 
cardial pacemaker implantation were performed successfully. 
Two patients had A-V nodal modification for control of A-V 
nodal re-entry tachycardia: one patient with cryothermia at the 
time of ablation of atrial focal tachycardia and the other pa- 
tient with sharp dissection at the time of accessory pathway 
division. Of the initial 67 patients, 65 (97%) survived operation 
and all were cured of their presenting arrhythmia. Surgery for 
drug-refractory supraventricular arrhythmias is safe and ef- 
fective in selected cases. 
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logically guided surgical procedures for the 

control of many drug-resistant supraventricular 
arrhythmias is now well established. This report docu- 
ments the outcome of surgery in 67 patients who had 70 
operations for control of supraventricular tachyarrhyth- 
mias. 


T HE FEASIBILITY OF PERFORMING electrophysio- 


Methods 


All patients underwent electrophysiologic studies in 
the nonsedated postabsorptive state after discontinua- 
tion of their antiarrhythmic drugs. Using percutaneous 
techniques, quadripolar catheters were introduced and 
fluoroscopically positioned in the high right atrium, cor- 
onary sinus, adjacent to the bundle of His, and in the 
right and left ventricles. Programmed stimulation was 
used to initiate arhythmias, and standard electrophysio- 
logic protocols were performed appropriate to the ar- 


= rhythmia under study. 


After confirmation of the diagnosis, mapping was at- 
tempted in each patient to localize the sites of accessory 
atrioventricular pathways, the position of the atrioven- 
tricular bundle of His, or foci of atrial tachycardia. In 
patients with accessory pathways, both atrioventricular 
rings were mapped and accessory pathways were local- 
ized by noting area of earliest activation during atrial or 
ventricular pacing and following the initiation of supra- 
ventricular tachycardia. The position of the atrioventric- 
ular node was found by noting the site where the maxi- 
mal His bundle deflection was seen. Foci of atrial tachy- 
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TABLE 1. Presenting Arrhythmias in 57 Patients with Accessory 


Atrioventricular Pathways* 
: | No. of patients 
Arrhythmias (%) 
Supraventricular tachycardia 28 (49.1). 
Atrial fibrillation 8 (14.0) 
Atrial flutter 1 (1.8) 
Supraventricular tachycardia and atrial 
fibrillation 17 (29.8) 
Supraventricular tachycardia and atrial 
flutter 3 (5.3) 


* 43 patients had required cardioversion or intravenous medication 
to terminate one or more episodes of arrhythmia. 


cardia were localized during the tachycardia by serial 
positioning of catheters at different sites in the atria and 
noting areas of earliest activation before the onset of the 
P wave. 

The indications for surgery were as follows: (1) i in the 
Wolff-Parkinson-White syndrome, spontaneous or elec- 
trophysiologically induced atrial fibrillation with rapid 
(>250 beats per minute) ventricular response, recurrent 
supraventricular tachycardia resistant to antiarrhythmic 
drugs, or either of the above in a young patient when 
lifelong drug treatment was considered undesirable; (2) 
in patients with focal atrial tachycardia: a unifocal par- 
oxysmal atrial tachycardia resistant to multiple antiar- 
rhythmic drugs; (3) in atrioventricular node ablation: 
patients with recurrent atrial flutter with 1:1 conduction 
who had had two failures of attempted catheter ablation. 

In each patient, a routine postoperative electropliysio- 
logic study was also performed before hospital dis- 
charge. Surgical success was documented by failure to 
reinitiate the arrhythmia, or lack of conduction through 
the atrioventricular node or accessory pathway, accord- 
ing to the therapeutic objective in each case. 

After discharge, follow-up care of all patients con- 
sisted of visits to their private physicians, frequent tele- 
phone interviews, and transtelephonic monitoring of 
any possible recurrent arrhythmias. Complete follow-up 
information was obtained for all patients. 


Accessory Meieveniieias Pathways 


Fifty-seven patients with 91 accessory pathways were 
referred for operation. There were 39 males and 18 fe- 
males. The mean age was 33.8 years (range: 10-72 
years). Their presenting arrhythmias are summarized in 
Table 1. In addition, one patient had associated ventric- 
ular tachycardia, another had focal atrial tachycardia, 
and a third had troublesome atrioventricular nodal re- 
entry tachycardia. The sites of the pathways are summa- 
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TABLE 2. Sites of 91 Accessory Pathways in 57 Patients* 


No. of l 
Site Pathways (%) 
Left free wall 55 (60.4) 
Right free wall l 14 (15.4) . 
` Posterior septal 18 (19.8) 
„Anterior septal i 4 (4. 4) 


ose Multiple pathways were present in 21 patients. 


rized in Table 2. Eleven patients had associated cardiac 
pathologic findings (Table 3). The electrophysiologic 
characteristics of the accessory pathways are shown. in 
Table 4. 

All patients had detailed preoperative endocardial 
mapping studies. Surgery. was performed in all cases 
through a median sternotomy incision. After adminis- 
tration of. heparin, bicayal cannulation was performed 
and an ascending aortic return line was placed. Atrial 
and ventricular epicardial pacing wires were used as bi- 
polar reference electrodes. Mapping of the atria and 
ventricles was carried out with a finger probe. The ven- 
tricles were mapped at 58 sites, and the atria was 
mapped at 41 sites. After completion of the sinus 
rhythm studies, supraventricular tachycardia was in- 
duced by electrical stimulation. Mapping was then r2- 
peated on the atria and ventricles. Mapping for retro- 
grade conduction was also done during ventricular- 
pacing. 

Normothermic cardiopulmonary bypass was begun 
and the aorta cross-cląmped and cardioplegic solution 
administered when left-sided lesions were to be treated: 
The left atrium was entered and a modification of the 
dissection described by Sealy et al.' and Cox et al.” was 
performed, which consists of an extensive transmural 

atrial incision made from the endocardial surface of the 
affected atrium.’ The entire length of the annulus, 
across which accessory pathways may occur, is dissected 
to eliminate any possibility of undetected residual acces- 
sory pathways. The incision is made close (within 2 
mm) and parallel to the annulus of the atrioventricular 


TABLE 3. Associated Cardiac Pathologic Findings in 57 Patients 


No. of 

Lesions Patients 
Coronary artery E 4 
Primary cardiomyopathy 2 
Ebstein’s anomaly 3 
Mitral stenosis 1 
l 


Previous aortic vałve replacement 
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TABLE 4, Electrophysiologic Characteristics of 9] Accessory 
mn _ Pathways in 57 Patients* 


ae No. of 
. Characteristic. Patients 
Manifest (delta wave) 39 
Concealed l a 13 
as Manifest ahd concealed j a S 


. Antegrade effective refractoly period: 304 msec (range: 240-440 
msec). a cycle length: 273 msec (tange: 200-480 msėc). 


valve. The dissection i 1S deepened to expose the muscle 
of the éxternal surface of the ventricle and passes deép to 
the epicardial fat pad and coronary arteries. The dissec- 
tion is continued toward the apex of the ventricle until 
the deep surface of the reflection of the ventricular epi- 
cardium is encountered. The atrial incision is closed 
from within. with a continuous 4-0 Prolene suturé that 
passes through the atrial wall and the annulus of the 
valve, 

On the right side, if there wai no evidencë of a patent 
foramen. ovale or, if present, after it has been closed; the 
procedure ° was carried out on cardiopulmonary bypass 
with.a beating’ heart. For posterior septal pathways; the 
standard right-sided dissection déscribed by Sealy et al. 


and Cox et al.” was used. Since. 1984, all posterior septal - 


pathway dissectioris have been pérformed í on the beating 
heart with continuous monitoring of atrioventricular 
conduction and électrophysiologie confirmation of the 
site of maximal amplitude of the His. bundlé potential. 

A modifiéd surgical technique has facilitated exposure 
for posterior septal and right-sided pathways and proce- 


dures on the A-V node and His bundle. The inferior 


vena caval cannula i 1S inserted into the right atrium ad- 
jacent to thé right atrial-inferior caval junction. This 
enables the iiiferior cdnriula to be pulled posteriorly and 
laterally rather than upwards and medially. This enables 
the atrial incision to bë made anterior. to the ihferior 
cannula and the. entire annulus of the tricuspid. valve to 
be readily exposed. It avoids thé added complications 
associated with exposure and cannulation of the femoral 
vein in the groin as recommendéd by Cox.* The use of 
28-French venous catheters has also made it easier to 
manipulate the atrium. We havé used this oñ a number 


TABLE 5. Associated Surgical Procedures in 5 7 Patients 


No. of 
| Procedure Patients 
Corofiary bypass a 4 


Ablation of ventricular tachycardia I 
Ablation of atrial focal tachycardia 1 
Repair of pectus carinatum l 
Removal of þermatient pacemaker | 
Implantation of permanėnt pacemaker | 
Open mitral commissurotomy l 
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of occasions and have found it to be a very satisfactory 
modification. 

The surgical technique used varied during this study. 
Initially, 14 patients underwent rig limited intra-atrial 
incision as déscribed by Sealy et al.’ Three patients then 
were ee by the cryothermic method described by 
Klein et al,’ 40 patients had the extended or “total” 
atrial 1 incision procedure,’ and 14 patients had a combi- 
nation of extended sharp dissection and cryothermia. 


- Associated surgical procedures at the time of accessory 


pathway division are shown in Table 5. 

‘Recurrent supraventricular tachycardia occurred in 
two patients in the hospital. Early in our experiencé a 
51-year-old man had a left atrial free wall operation and 
circumflex coronary bypass. Recurrent supraventricular 
tachycardia developed 5 days after operation. Re-evalu- 
ation by endocardial electrophysiologic studies demon- 
strated a concealed posterior septal pathway that had 
not been detectable at the time of the preoperative or 
intraoperative electrophysiologic studies. He was treated 
with a permanent transvenous Cybertach pacemaker 
(Intermedics Inc., Angleton, TX) but did not obtain ad- 
equate symptomatic relief. He had successful reopera- 
tion 12 months later at which time posterior septal and 
right free wall pathways were identified and divided. 

The second patient was 4 26-year-old man with severe 
idiopathic hypertrophic. subaortic stenosis, Ebstein’s 
anomaly, dnd severe cardiomegaly. He underwent divi- 
sion of anterior left free wall, anterior séptal, right free 
wall, and posterior septal pathways by a combination of 
sharp and cryothermic ablation. All surgery was per- 
formed on the beating heart to avoid aortic cross- 
clamping. Supraventricular tachycardia recutred 2.days 
after operation. At reoperation there was evidence of 
residual posterior septal pathway conduction and a pre- 
viously unidentified concealed left posterior free wall 
pathway. The left free wall pathway was divided and the 
posterior septal pathway modified but not completely 
divided. In this patient massive cardiomegaly and 
greatly increased left ventricular wall thickness made the 
necessary operative cardiac manipulations difficult and 
obscured the usual landmarks. 

Early in our experience two other patients had late 
recurrences: a 35-year-old woman (4 months after oper- 
ation) and a 21-year-old man (5 months after opera- 
tion). The latter patient had beer treated by the epicar- 
dial cryoablation technique. In both patients the predis- 
charge eléctrophysiologic studies were normal, but 
subsequent studies identified sites of earliest activation 
definitely remote from those identified previously. This 
phenomenon has been encountered by others. Reoper- 
ation was successful in both patients. 

Experience with multiple accessory atrioventricular 
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pathways, some of which were electrophysiologically si- 
lent, led to the adoption of the extensive atrial dissection 
described above to ensure division of all the pathways 
present. There were no recurrences of arrhythmia since 
the more extensive atriotomy procedure was used. 
Permanent cardiac pacemakers were implanted in 
three patients, two of whom have continued to require 
pacing. Early in our experience a 27-year-old woman 
had division of a posterior septal. pathway. Because of 
complete ‘heart block during operation, a permanent 
epicardial pacemaker was implanted. Within 10 days, 
sinus rhythm returned and her pacemaker was pro- 
grammed to 50 beats per minute and has remained 
nonfunctional. A 37-year-old woman with at least five 


' discrete accessory pathways had extensive dissection of 


all four areas: the right and left free wall and the anterior 
and posterior septal spaces. This was performed during 
cardioplegic cardiac arrest. She received a DDD trans- 
venous ‘pacemaker 2 weeks after operation because: of 
persistent complete heart block. A 29- year-old-man had 
left free wall and posterior septal pathways and had ex- 
tensive dissection of the left atrium and posterior septal 
space with cryothermic supplementation during cardio- 
plegic cardiac arrest. He had recurrent atrial tachycar- 
dias in addition to the accessory pathway-dependent ar- 
rhythmias ‘and these were successfully managed as a re- 
sult of surgical heart block. He received a DDD 
pacemaker 3 weeks after operation. A 22-year-old pa- 
tient-with atrial fibrillation had a posterior septal dissec- 
tion that resulted in complete heart block. A junctional 
escapé rhythm had been adequate to allow rigorous 
physical activity without symptoms, ane no pacemaker 
has been implanted. 

There has been no occurrence of ranie heart block 
since His bundle monitoring has been used to guide 
dissections in the septal spaces. 

The perioperative mortality rate for the 57 patients 
was’ 3.5% (2/57): One death occurred in a 42-year-old 
male with two left and one right free wall pathways who 


had had an aortic valve replacement in 1983. He had ' 


increasingly severely symptomatic episodes of supraven- 
tricular arrhythmias and had been unresponsive to mul- 
tiple drugs. An antitachycardia pacemaker had been i in- 
serted elsewhere but did not provide adequate control, 
Amiodarone therapy was unsuccessful but the patient 
was receiving amiodarone at the time of operation. 
Right and left atriotomy were performed without inci- 
dent. The patient did well initially, but 36 hours after 
operation, ventricular fibrillation without antecedent ar- 
rhythmias developed and he could’ not be resuscitated 
despite the use of cardiopulmonary bypass. At autopsy 
the heart was hypertrophied and weighed 600 g. The 
surgical sites were unremarkable. 
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TABLE 6. einige Characteristics of 8 ils with AFT 


Ejection 
Patient Age/Sex AFT Cardiac Diagnosis Fraction 
I 34/F Continuous Marfans syndrome 0.37 
2 25/F Paroxysmal Rheumatic heart 0.56 
disease ) 
3 31/F Paroxysmal Autonomic 0.64 
a er dysfunction 
4 53/F Paroxysmal Repair of 0.56 
| _ coarctation, 
arrhythmogenic 
RV dysplasia 
5 10/F Paroxysmal Pre-excitation 0.62 
a syndrome 
. 6 48/M Paroxysmal Congestive 0.36 
cardiomyopathy l 
$ 29/¥F Paroxysmal Ebstein’s anomaly 0.65 
8 22/F Paroxysmal No structural:heart 0.65 
o % disease | 


The second patient was a 43-year-old morbidly obese 
asthmatic female who had had two previous attempts at 
division of a left free wall pathway elsewhere in 1980. 
She had been unresponsive to multiple drugs, including 
amiodarone, and to pacémaker therapy. She had begun 
to have ventricular fibrillation precipitated by rapid su- 
praventricular tachycardia. At operation, the left free 
wall pathway was divided. Coming off the pump she had 
atrioventricular groove bleeding. This was controlled 
without apparent problem, but a perioperative infarc- 
tion occurred. She died 60 days after operation of mul- 
tisystem complications. At autopsy the atrial annular 
suture line was unremarkable but the distal circumflex 
coronary artery had thrombosed and recanalized, pre- 
sumably due to compression from subepicardial hema- 
toma. Her heart weighed 720 g. 

The mean hospital stay was 10.8 days (range: 4-60 

days). Adolescents and young adults were usually dis- 
charged between the fourth and sixth days. 
' Surgical morbidity was minimal, consisting of a me- 
diastinal infection in a 53-year-old obese diabetic male 
and postoperative bleeding (noncardiac) requiring reo- 
peration in oné patient. 

No patient was inducible at postoperative electro- 
physiological testing. All 55 patients are alive and free of 
their arrhythmia n months after operation. 


Atrial F ocal Tachycardia 


Eight patients have had direct surgical treatment for 
drug refractory atrial focal tachycardia (AFT). There 
were seven females and one male. The mean age was 
31.5 years (range: 10-53 years). The clinical features are 
summarized in Table 6. The AFT was paroxysmal in 
seven patients and continuous in one patient. The mean 
heart rate in AFT was 160 beats per minute (range: 
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TABLE 7. Endocardial Mapping Data For 8 Patients with AFT 


Timing 
a Relative 
' Method AFT Earliest to p Wave 
Patient ‘Induction Endocardial Site (msec) 
l -Spontaneous Midanterior RA —10* 
2 Atrial pacing Anterior SVC/ ~3 
RA junction 
3 Spontaneous Posterior SYC/ 14 
: Rows . RA junction l 
4 Atrial pacing, Anterior RA 0 
atropine and | 
i _. appendage. 
5 Atrial pacing Posterolateral 27 
D SVC/RA. 
ens: junction 
6 Spontaneous (1) Anterior 10 
SVC/RA —15 
junction, (2) 
RA. ` 
e appendage 
7 Atrial pacing Anterolateral “l 
.- + Isuprel base of RA 
. appendage : 
8 Atrial pacing Lateral SVC/RA ~Iii 
+ Isuprel, junction 
atropine 


* See Figure 1. 7 
SVC = superior vena cava. 
RA = right atrium. 


1 13-222 beats per minute). The AFT had been resistant 
to a mean of five drugs (range: 2-8 per patient). The 
atria appeared normal on echocardiography in all pa- 
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tients and had normal atrial refractory periods. One pa- 
tient had a left free wall Kent bundle. All patients were 
able to have AFT induced at electrophysiologic study 
atid had endocardial catheter mapping. All patients had 
the earliest endocardial site of onset in the right atrium 
within a range of 15-27 msec in relation to the onset of 
the p wave (Table 7). The atrial activation occurred in 
the region of the superior atriocaval junction in six pa- 
tients and in the anterior right atrium (patient 1, Figs. 1 
and 2) or appendage adjacent to the atrioventricular 
groove (patient 6, Fig. 3). In seven of eight patients, the 
arrhythmia was inducible during operation and epicar- 
dial mapping confirmed the preoperative findings. In 
addition, intraoperative right atrial endocardial map- 
ping was performed in four patients. The surgical tech- 
niques used are summarized in Table 8 along with the 
cycle length of the atrial escape rhythm observed after 
ablation of the focus of AFT, and before discharge from 
the hospital. © 

_ The first patient operated on had direct surgical exci- 
sion of right atrial muscle without cardiopulmonary by- 
pass as shown ini Figures 1 and 2. She is asymptomatic at 
72 months of follow-up. : 

The second patient was treated successfully by 
cryoablation of the atriocaval junction with a total of 
seven cryolésions applied epicardially to the normother- 
mic atrium without atrial excision and without-cardio- 
pulmonary bypass (Fig. 3). She is asymptomatic at 52 
months of follow-up. l l 


Fic, 1. Example of ¢ndo- 
cardial mapping data from a 
34-year-old woman with 
atrial focal tachycardia (pa- 
tient 1, Tables 6-8). Earliest 
activation occurred on the 
right atrial free wall at —10 
msec before the p wave: 
Note late activation in the 
region of the sinoatrial node 
(55 msec after p wave). 


SSN Coronary 
sinus 
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FIG. 2. Left. Site of earli- 
est activation as deter- 
mined by epicardial 
mapping for patient | 
whose endocardial map 
is shown in Figure 1. 
Right. Simple closed 
technique used to excise 
area of early activation. 


The third patient also had normothermic epicardial 
cryoablation. During operation, AFT became nonindu- 
cible and the patient was shown to have a new, low atrial 
pacemaker site. Predischarge electrophysiologic studies 
confirmed the absence of AFT. This patient subse- 
quently had a similar high right atrial focus causing AFT 
and had transvenous catheter ablation of the A-V node 
and permanent transvenous pacemaker implantation. 

The fourth patient with an anterosuperior atriocaval 
site was treated by excision of the right atrial appendage 
and five supplemental cryolesions again applied to the 


normothermic right atrium. She remains asymptomatic, 


42 months after operation. 

The fifth patient was a 10-year-old girl with a left free 
wall Kent bundle and focal atrial tachycardia arising 
from the region below the junction of the crista termin- 
alis with the right atrial appendage. She was treated by 
overlapping endocardial and epicardial cryolesions 
placed during normothermic total cardiopulmonary by- 


pass before division of her Kent bundle. She is asymp- 


tomatic 19 months after operation. 

The sixth patient was a 48-year-old man with a tachy- 
cardia-induced cardiomyopathy. The preoperative ejec- 
tion fraction was 35%. He had two foci: one on the 
lateral right atrial free wall and the other on the superior 
interatrial septal right atrial appendage attachment. He 
was treated by excision of the upper half of the right 
atrium and Goretex® patch replacement of the defect 
from an 18-mm tube graft (Fig. 4). Supplemental septal 
cryothermia was applied to the interatrial septum during 
hypothermic cardioplegic arrest. He has a low atrial 
pacemaker. He is asymptomatic 13 months after opera- 
tion and his ejection fraction is 65%. 

The seventh patient, who had AFT and A-V nodal 
re-entry, had epicardial cryoablation and excision of the 
right atrial appendage for a superior right free wall focus 
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at the base of the right atrial appendage. Her A-V nodal 
re-entry was treated by multiple cryolesions placed 
around the A-V node during normothermic cardiopul- 
monary bypass with monitoring of A-V conduction. She 
was asymptomatic at her predischarge electrophysic- 
logic study but recurrent AFT developed 3 months after 
operation. Catheter ablation of the A-V node was per- 
formed and a permanent transvenous pacemaker was 
implanted. The A-V node ablation was not successful 
and therefore she was reoperated on. The upper half cf 
the right atrium was excised and replaced with a seg- 
ment of an 18-mm Goretex tube graft (Fig. 4), and the 
A-V node was totally ablated by cryothermia. She is 
asymptomatic at 9 months of follow-up. On Holter 
monitoring, she has no evidence of AFT in the atria. 


J 
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Fic. 3. Cryothermic technique used successfully in patient 2 (Tables 
6-8). Multiple cryolesions were applied to the right atrial superior vena 
caval junction ablating the focus and the sinoatrial node. 
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TABLE 8. Operative Procedures for AFT 


Atrial 
Escape Cycle 
Length 
Patient - Procedure (msec)* 
1 Local atrial excision 750 
2 Local atrial cryoablation 690 
3 (1) Atrial cryoablation, (2) catheter A-V 560 
conduction system ablation 
4 Local atrial excision 570 
5 Atrial cryoablation 590 
6 Atrial cryoablation/subtotal atrial excision 1160 
7 (1) Atrial cryoablation, (2) subtotal atrial 790 
excision 
8 Atrial cryoablation/subtotal atrial excision 720 


* Before discharge from hospital. 


The eighth patient had atrial cryoablation, subtotal 
atrial excision, and Goretex patch graft repair. She is 
asymptomatic 6 months after operation. 


Atrioventricular Nodal Ablation 


A group of 10 patients with intractable atrial flutter or 
fibrillation and one patient with recurrent atrial focal 
tachycardia despite cryothermic atrial epicardial abla- 


tion were treated with transvenous electroshocks to the 


His bundle. This resulted in permanent atrioventricular 
block in eight patients. The three remaining patients had 
direct surgical ablation of the A-V node. Their clinical 
features are summarized in Table 9. 

Epicardial mapping of the right atrium was per- 
formed. Cannulation for cardiopulmonary bypass was 
completed and normothermic bypass instituted. Endo- 
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cardial mapping was carried out. In the first patient, 
(patient 1, Table 9) the His bundle potential could not 
be localized. Five overlapping cryolesions were placed in 
two rows above the septal leaflet of the tricuspid valve 
between the central fibrous trigone and the coronary 
sinus. Heart block occurred only with the application of 
the fifth anterior cryolesion in the cephalad row. The 
total lesion was 3 X 1.5 cm. An epicardial VVI pace- 
maker was implanted. Atrial flutter developed 4 days 
after operation and demonstrated intact A-V conduc- 
tion with 3:1 block. Administration of oral digoxin re- 
stored complete A-V block, and at subsequent evalua- 
tions after hospital discharge with the patient no longer 
receiving digoxin, complete heart block has been 
present. 

The second patient had a similar attempt at nor- 
mothermic cryoablation. Failure occurred during oper- 
ation. The His bundle was divided surgically by an inci- 
sion close and parallel to the septal leaflet of the tricus- 
pid valve, which extended across the central fibrous 
trigone. A nonfunctioning transvenous pacemaker was 
replaced with an epicardial VVI system. 

In the third patient, after mapping, the aorta was 
cross-clamped and cold cardioplegic solution was given 
to cool the myocardium. Multiple cryolesions were then 
applied as in the previous cases with production of per- 
manent complete heart block. This patient already had a 
functioning VVI pacemaker. 


Atrioventricular Nodal Modification 


Two patients had attempts to modify the A-V node to 
abolish A-V nodal re-entrant tachycardia (Table 10). A 


Fic. 4. Current recom- 
mended technique for treat- 
ment of atrial focal tachy- 
cardia as used in patients 6, 
7, and 8 (Tables 6-8). The 
light line of dashes repre- 
sents the line of deep intra- 
atrial excision along the in- 
teratrial septum and an- 
nulus of tricuspid valve. 
The heavy line of dashes 
represents the atrial free 
wall line of excision. The su- 
perior vena caval cannula 
has been omitted for clarity. 
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29-year-old female with atrial focal tachycardia had sev- 
eral cryolesions placed around the proximal end of the 
A-V node during ventricular pacing and endocardial 
atrial mapping. Abolition of the fast pathway in the A-V 
node was observed but the occurrence of transient com- 
plete heart block limited the duration of application of 
the cryothermia. The lesions produced only transient 
fast pathway block, and normal A-V characteristics re- 
turned after thawing of the cryolesions. 

The second patient was a 26-year-old female who had 
division of a posterior left free wall pathway. During 
normothermic cardiopulmonary bypass before acces- 
sory pathway division the A-V node was exposed via the 
right atrium. Extensive endocardial atrial mapping was 
performed during ventricular pacing and demonstrated 
the earliest site of atrial activation to be as shown in 
Figure 5. Sharp dissection was extended progressively 
around the A-V node beginning near the His bundle and 
extending toward the coronary sinus. First-degree heart 
block developed. A-V nodal re-entry became nonindu- 
cible. The patient is asymptomatic 4 months after oper- 
ation. 


Discussion 


Compared with patients requiring surgery for ablation 
of ventricular tachycardias, patients with supraventricu- 
lar tachycardias are superior candidates for surgical 
treatment. As a group they are usually younger, have 
relatively normal hearts, and therefore tolerate surgery 
well. Rehabilitation and late survival rates are also much 
better. As understanding of arrhythmogenic mecha- 
nisms and diagnostic methods have improved, surgical 
ablation has become feasible for more patients and a 
variety of supraventricular arrhythmias. 


Accessory Atrioventricular Pathways 


Our experience with surgical mortality (3.5%) for ac- 
cessory pathway division has been similar to those of 
others% in that surgery for isolated accessory pathways 
in patients without previous cardiac surgery or severe 
cardiac pathologic features has been very safe and un- 


complicated and a 100% cure rate has been achieved. 


‘Iwa reported an overall mortality rate of 3.8% (6/160 


patients), whereas, Cox et al.* had a 5.0% (6/118) mor- 
tality rate in their personal series. Gallagher et al. re- 
ported a 4% mortality rate in 267 patients.’ In all these 
series mortality occurred as with ours, mainly in com- 
plicated groups of patients. 

The role of amiodarone as a risk factor for periopera- 
tive mortality remains unclear. The unexpected death of 
our patient on chronic amiodarone therapy, other anec- 
dotal experiences,® and experimental evidence’ suggest 
that amiodarone should be stopped at least 1 month 
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TABLE 9. Clinical Features of Three Patients Treated 
By A-V Nodal Ablation 
His 
Escape 
Preoperative Catheter Surgical ` Rate Pacemaker 
Age/Sex Rhythm Ablation Technique (BPM) Implant 
33/M Atrial flutter Yes Cryoablation 45 Yes 
33/F Atrial flutter Yes Cryoablation 50-60 Yes 
and sharp 
dissection 
29/F Atrial focal Yes Cryoablation 50 Yes 


tachycardia 


before operation in these patients. We have observed a 
highly significant association between amiodarone ther- 
apy and perioperative mortality in our experience with 
map-guided surgery for ventricular tachycardia. In a 
series of 61 operations, four of the nine deaths occurred 
in patients on amiodarone therapy, and no survivor was 
recelving amiodarone at the time of operation (unpub- 
lished data). 

The occurrence of complete heart block early in our 
experience was confined to posterior septal pathways 
and arose from an effort to avoid the high incidence of 
failure to divide posterior septal pathways reported at 
that time by Sealy and Gallagher.’° They reported suc- 
cessful division in only 20 of 31 patients. Four of their 
patients had His division done because of failure to di- 
vide the accessory pathway, and two patients had elec- 
tive His division because the accessory pathway was 
close to the His bundle. Of the 31 patients, nine ended 
up with complete heart block from His bundle division. 

We based our surgical approach on that described by 
Sealy and Gallagher and performed the surgery on the 
arrested heart relying on anatomic landmarks. Although 
heart block did not occur in any patient with an isolated 
posterior septal pathway it quickly became apparent 
that the anatomic landmarks were not sufficiently pre- 
cise to allow incisions to be brought to within 1-2 mm of 
the His bundle without some more definitive localiza- 
tion of the position of this structure. We therefore began 
routinely carrying out posterior septal pathway surgery 


TABLE 10. Clinical Features of Two Patients with 
A-V Node Modification 


Preoperative Surgical Associated A-V 
Age/Sex Rhythm Technique Procedure Conduction 
29/F SVT Cryothermia AFT Transient 
FP block 
26/F SVT Sharp AP First degree 
dissection A-V 
block 


FP = fast pathway. 
AP = accessory pathway division. 
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retrograde 
atrial 
activation 


Fic. 5. Surgical technique used in patient 2 (Table 10) to modify A-V nodal conduction. The site of earliest retrograde atrial activation as 


determined by endocardial mapping during ventricular pacing is shown. 


on the beating heart with monitoring of the His bundle. 
Using this technique we have noted that the His bundle 
may vary from the expected position by up to 2-3 mm 
and is particularly difficult to identify anatomically 
when the septal leaflet is displaced from an Ebstein’s 
anomaly. The presence of Ebstein’s anomaly has been 
associated with surgical heart block in other series.“ 

We believe that heart block is totally avoidable and 
that by means of positive identification of the His bun- 
_ dle by mapping and by carrying out the surgery with 
continuous monitoring of A-V conduction that it is pos- 
sible to divide the annulus on the right side to within 1 
mm of the His bundle. This capacity may be particularly 
important in successfully treating patients with the re- 
cently described intermediate posterior septal path- 
way.'! In such cases, continuous monitoring is essential. 
An additional adjunct to successful identification of His 
bundle in these patients is the use of reversible cryo- 
mapping, which can be used to approach extremely 
close to the His bundle. Small cryolesions can be placed 
progressively closer to the mapped site of the His bundle 
until second-degree heart block emerges. At that point 
the sharp dissection can be extended to that site and no 
further. 


Our only failure to divide a pathway was a posterior 
septal pathway (which was modified by reoperation) ina 
difficult situation complicated by the presence of mas- 
sive cardiac hypertrophy secondary to idiopathic hyper- 
trophic subaortic stenosis. In this patient the base of the 
left ventricle was extremely thick and “the shoulder” of 
the left ventricle passed horizontally and posteriorly 
from the annulus. This anatomic anomaly makes dis- 
section of the posterior septal space and the left free wall 
of the left ventricle extremely difficult. Nonetheless, a 
successful clinical outcome was obtained for this patient 
at reoperation. Because of reports of a serious risk of 
mortality in patients with cardiomyopathy from the 
Duke experience’ we had been reluctant to induce car- 
diac arrest in this patient. However, at reoperation it was 
necessary to induce cardiac arrest and perform the left 
atrial dissection from within the left ventricle. 

Our surgical technique for division of accessory path- 
ways has been based exclusively on the recommenda- 
tions of Cox et al.? and Sealy et al.’ However, we have 
increased the extent of the dissection to achieve total 
division of the atrial wall on the left side and to a lesser 
extent on the right side of the heart. This has obviated 
the perplexing problem of recurrent supraventricular ar- 
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thythmias secondary to accessory pathways that have 
been totally silent during pre- and intraoperative and 
postoperative testing in these patients. This problem has 


~~ been associated primarily with multiple concealed path- 


ways in which the presence of one pathway with very 
good electrophysiologic characteristics has tended to 
obscure the presence of other pathways. After cardio- 
plegic arrest and after division of the principal accessory 
pathway, other concealed accessory pathways may not 
function due to edema and the effects of cardioplegic 
arrest and other surgical manipulations. These effects 
may have persisted long enough for the patient to be 
discharged and account for the late appearance of the 
recurrences. The fact that this has been a problem pri- 
marily of left-sided pathways (doné during cardioplegic 
arrest) in our experience as opposed to right-sided path- 
ways has lent some support of this view. 

Like others’? we have observed the ATTE 
association between posterior septal pathways and right 
free wall pathways. We invariably perform extensive 
right free wall dissection: when carrying out posterior 
septal pathway division. 

Thus, like Cox et al.* we believe that with current 
surgical techniques, failure to divide accessory pathways 
and the development of heart block should be com- 
pletely avoidable. 


Atrial Focal Tachycardia 


There have been isolated reports of successful surgical 
treatment of AFT!*~'® in adults by either excision!?-> or 
exclusion. However, a substantial experience has been 
reported in the pediatric population. Ott et al." reported 
results in 12 patients with atrial focal tachycardia. 
Cryoablation was used in séven patients, excision in one 
patient, and both excision and cryoablation in four pa- 
tients. One recurrence occurred in the patients who had 
cryoablation but epicardial mapping could not be done 
during operation in this case. In a subsequent report,'® 
Gillette et al. updated this series to 16 patients in which 
an additional two patients had successful surgical abla- 
tion, and they noted that excision and cryoablation had 
been used successfully in eight patients. 

Thus, in infants and children, epicardial cryoablation 
has produced good results. However, in our experience 
epicardial cryoablation alone of the normothermic right 
atrium is an unreliable technique for ablation of focal 
atrial tachycardia in adults: Of the six patients treated by 
isolated cryoablation, two had intraoperative recurrence 
(patients 6 and 8, Table 8) and two others (patients 3 
and 7, Table 8) had late recurrences. 

We believe that in older patients there are two sepa- 
rate problems. The first is that the heavily trabeculated 
right atrial endocardial surface may not be irreversibly 
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ablated by the epicardial lesion and recovery of function 
in the focus may lead to recurrénce of AFT despite a 
good perioperative result. We suspect that this was the 
mechanism in the third and seventh patients in whom 
only cryoablation was used initially. . 

The second problem is that in some patients more 
than one focus may be present. This was the case in 
patients 6 and 8. For both reasons we have now elected 
to’ use fairly extensive atrial excision with prosthetic 
graft replacement as our preferred technique in older 
patients. The lower portion of the right atrium was pre- 
served in all three of our patients and all have evidence 
of stable low right atrial pacemaker sites (Table 8). _ 

When the atrial tachycardia arises close to the sino- 
atrial node as in patient 2, it is difficult to know whether 
it should be described as atrial focal tachycardia or par- 
oxysmal sinus tachycardia. The treatment is similar and 
the techniques we have described are applicable to this 
condition. We have not used the exclusion technique 
described by Yee et al.!? Lowe reported treatment of 
three such cases by excision and pericardial patch graft 
replacement.® This is consistent with our current ap- 
proach. 


Atrioventricular Nodal Ablation 


Catheter ablation of the A-V nodé and permanent 
pacemaker implantation was effective in the majority of 
our patients in whom the supraventricular arrhythmia 
was not amenable to direct surgical treatment with pres- 
ervation of the A-V node. Catheter ablation is now the 
accepted standard method of producing A-V block. 

When this technique fails, surgical ablation is re- 
quired. Sealy and Gallagher” reported a series of 42 
patients in whom surgical ablation by cryothermia ona 
normothermic beating heart with His mapping was at- 
tempted. In 31 patients there were four failures. This is 
consistent with our findings, and we believe that cryo- 
thermia is unreliable due to limited depth of penetration 
utiless applied to the heart after cold cardioplegic arrest. 

Sharp dissection, as was used in our second patient, 
was used in 11 patients and was successful in nine in the 
study by Sealy and Gallagher.”° As they point out, 
cryothermia is an advantageous technique in this region 
of the heart because it avoids damage to the aortic root 
ór membranous septum. Endocardial cryoablation by 
blind positioning of the probe has been reported to at- 
tempt interruption of A-V conduction in 34 patients 
without the use of cardiopulmonary bypass.”! It was un- 
successful in five patients, three of whom had heart 
block develop during operation and then recovered A-V 
conduction after operation. These results further sup- 
port the need for hypothermic cardiac arrest after His 
bundle mapping and before cryoablation. 
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Atrioventricular Nodal Modification 


Experimental studies have demonstrated that the 
characteristics of the A-V node can be modified by 
placement of cryolesions around it” or by laser coagula- 
tion via a transvenous fiberoptic system.” These proce- 
dures may be effective in curing A-V nodal re-entrant 
tachycardia. 


Recently, an experience in 10 patients with sharp sur- 


gical dissection around the A-V node was reported.” ” ` 


This technique abolished the arrhythmia in all patients. 


Although the authors claimed that their procedure selec- 


tively abolished abnormal perinodal pathways that 
formed part of the circuit, the procedure by its nature 
must induce some changes i in A-V nodal structure. This 
was pointed out by Scheinman.’ Regardless of the 
mechanism, the procedure appears to be effective and 
was used successfully i in our second patient (Table 10). 
The problems encountered in the first patient with the 
use of cryothermia with its tendency to reversibility and 
difficulty of control suggest to us that carefully map-di- 
rected sharp dissection is ‘currently the preferred ap- 
proach for surgical mocncsnon of the A-V node. 


Conclusion 


The surgical results for accessory pathway division, 
focal atrial tachycardia ablation, A-V nodal ablation, 
and control of A-V nodal re-entry have reached a level 
of clinically acceptable reliability and deserve considera- 
tion for wider application. Surgery for drug-resistant 
atrial fibrillation and flutter remain important but as yet 
unsolyed challenges for future surgical innovations. 
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At the Medical University of South Carolina our experience with 
surgery for supraventricular arrhythmias has been limited to children, 
and over the past 2.5 years we have operated on 32 such patients. 
Twenty-three patients with Wolff-Parkinson White syndrome have 
had attempted division of one or more separate conduction pathways 
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with only one recurrence. We believe this operation is safe and effec- 
tive. However, like Dr. Lawrie, we have not been uniformly pleased 


with the results in patients with focal atrial tachycardias. If due to'a . 


localized tumor, then, excision abolishes the tachycardia as in this 
infant whom I will describe. 

(Slide) This was a 6-month-old infant with focal atrial tachycardia, 
and there is a rhabdomyoma at the junction of the superior vena cava 
and the right atrium. (Slide) This rhabdomyoma has now been excised. 
An excision of this abolished the tachycardia. This is the resulting 
defect. (Slide) This is the defect repair with a pericardial patch. 

When no tumor has been present as in two of our patients, localized 


cryothermic lesions abolished the tachycardia i in the operating reom, 


but unfortunately, it recurred in one patient several days after surgery. 

I believe that Dr. Lawrie’s approach of wide atrial excision with 
Gortex® replacement may be a more appropriate technique to usé in 
this type of focal atrial tachycardia. 

I would like to ask Dr. Lawrie why he believes that cryothermia is 
unsuccessful in treating this problem when it has been demonstrated to 
be successfull i in other types of arrhythinia surgery. Secondly, in those 
patients in whom you have excised the right atriurn, has there been any 
evidence of sinus node dysfunction? 


Dr. GERALD M. LAWRIE (Closing discussion): I appreciate Dr. 
Crawford’s kind comments. 

‘There are two reasons why cryothermia i in the normothermic atrium 
seems to be unreliable. One reason is that the right atrium is heavily 
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| trabeculated, and the warm blood circulating among these trabeculae, ~ 


believe, in some cases simply prevents ‘thé cryothermic lesion fror. 
being effective. Both in the atrium and in the ventricle we have showr. 
cryothermia to have variable penetration on a normothermic heart. 
therefore, we believe that. whenever we use cryothermia, it is best te 
have thé heart arrested and cooled. 

The second reason is that several of our patients had two foc. 
mapped, and one of their recurrences, we believe, was not in the ares 
that was ablated but was probably in an adjacent aréa, although it was 
difficult to be certain. I believe the depth of penetration is one facto” 
and the potential for multiplicity is the other factor. 

As you can see, our technique will usually excise the sinus node, anc. 
there is a matter of nomenclature as to whether we refer to some o? 
these patients as having. paroxysmal sinus tachycardia, or some pa- 
tients as having focal atrial tachycardia, and with a couple of ou- 
patients, the focus was arising so close to the sinus node that I believe i- 
is difficult to be certain. Therefore, ‘our policy in this area is not te 
worry about the sinus node and simply remove it. 

In the patients ‘who have had free wall pathways, as in the firs: 
patient, the'sinus node function, is preserved. 

All our patients have had good low atrial pacemakers take over. 
therefore, we are not too concerned about the aspect of pacemake- 
function in these patients. None of them have required a pacemake- 
after excision. 

Finally, Mr. President; I appreciate the honor of election to thi: 
Association. I must say it is gratifying as one of the few true South- 
erners in the room to have received this honor. 
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The surgical experience with 18 consecutive neoriates with crit- 
ical pulmonary stenosis (PS) and intact ventricular septum was 
reviewed. All-patients had cardiac catheterization with calcu- 
lation of right ventricular volume. Group A patients (N = 8) 
had a small right ventricular end-diastolic volume (RVEDV 
< 72% of predicted). Group B patients (N = 10) had a nornial 
or enlarged RVEDV. All patients had a closed pulmonary val- 
votomy. Five Group A patients required a systemic-pulmonary 
shunt or prostaglandin (PGE,) after operation; one patient 
died. Nine Group B patients did well after valvotomy; one 
moribund patient died after valvotomiy and shunt. Six of 16 
survivors required reoperation: valvectomy in four patients and 
_ Shunt takedown i in two patients. Four of the six patients who 
had reoperation also had a transannular patch. There was one 
unrelated late death. All long-term survivors are asymptom- 
atic. Recatheterization in four patients with a small right ven- 
tricle (RV) documented significant RV growth. In conclusion, 
most neonates with critical PS can be managed with closed 
valvotomy. Patients with a small RV may require PGE, or a 
shunt after operation for persistent hypoxemia. Some patients 


with a small RV will have significant RV growth after val- 


votomy. 


ventricular septum represents 8-10% of all clini- 

cally recognized congenital heart disease.’ There 
is a broad spectruin of stenosis severity and clinical pre- 
sentation. Neonates who have critical pulmonary steno- 
sis and an intact ventricular septum have acute illness 
due to severe right ventricular hypertension and a right- 
to-left shunt through a patent foramen ovale or atrial 
septal defect. These neonates have severe systemic arte- 
rial desaturation. This condition i is relatively rare and I is 
highly fatal. g 


P ULMONARY VALVULAR STENOSIS with an intact 
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Various operative interventions that have been suc- 
cessful in treating pulmonary stenosis in older patients 
have been attempted in young children. Closed trans- 
ventricular valvotomy introduced by Sellors? and 
Brock,* opet transpulmonary valvotomy with inflow 
occlusion during normothermia’ or induced hypother- 
mia,° and open pulmonary valvotomy using extracor- 
poreal circulation’ have all been i a in infants 
with variable degrees of success. | 

Treatment of critical pulmonary stenosis in neonates 
by closéd transventricular valvotomy has been dis- 
dained because of a reportedly high mortality and reop- 
eration rate. Our 14-year experience with closed trans- — 
ventricular valvotomiy was reviewed to assess its role in 
the management of neonates with critical pulmonary 
stenosis. 


E OS 


` Between January 1972 and September 1986, 18 pa- 
tients with critical pulmonary valvular stenosis were 
evaluated at Vanderbilt University Hospital. All pa- 
tients were 15 days of age or less with a méan age of 4.5 
days. The medical records of all patients were reviewed, 
and the clinical findings, cardiac catheterization data, 
and operative and postoperative courses:were evaluated. 
All survivors have been re-evaluated, and follow-up 
ranges from 2-149 months with a mean follow-up of 39 
months. 


Patients 


All patients had cardiac’ catheterization with calcula- 
tion of right ventricular volume using Simpson’s rule.® 
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Two groups of patients were retrospectively identified 
based on right ventricular volume at the time of initial 
cardiac catheterization. The right ventricle (RV) was 


y defined as small if the right ventricular end-diastolic 


Waler 


volume (RVEDV) was less than 72% of the predicted 


RVEDV based on the body surface area.’ Group A (N 
= 8) consists of those patients with small RV (RVEDV 
< 72% of predicted volume), whereas Group B (N = 10) 
consists of those patients with normal or enlarged RV 


(Fig. 1). 


Clinical Features 


The patients in both groups were similar in age and 
weight. All patients were 15 days of age or less and had a 
mean weight of 3.3 kg at the time of initial operative 
intervention. Clinically apparent cyanosis was present 


in all patients. In Group A patients the mean arterial- 
~ PO, was 36 mmHg (range: 19-50), and in Group B 


patients it was 37 mmHg (range: 17-42) (Table 1). The 
small right ventricular size in Group A infants was evi- 
dent on chest radiography and electrocardiography. 
Cardiomegaly (cardiothoracic ratio >0.60) was present 
in 90% of patientsin Group B but in only 37% of Group 
A. Electrocardiography showed right ventricular hyper- 
trophy and right axis deviation more commonly in the 
patients with larger ventricles. 

In recent years all children with critical pulmonary 
stenosis have received a constant intravenous infusion 
of prostaglandin E, in an attempt to maintain ductal 
patency and to improve pulmonary blood flow before 
cardiac catheterization. It has been used in four of the 
eight patients in Group A and in four of the ten patients 


in Group B. This pharmacologic intervention has re-- 
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Fic. 1. Preoperative and postoperative right ventricular end-diastolic 
volume in Group A and Group B patients. 


sulted in improved systemic oxygenation and acid-base 
status and has allowed time for clinical stabilization of 
these critically ill neonates before operation.’ 


Cardiac Catheterization 


Right and left heart catheterizations were performed - 
in all patients, and the pulmonary artery (PA) was not 
entered in any patient. Contrast radiography demon- 
strated the classic findings of critical pulmonary stenosis 
in each patient with only a minute portion of contrast 


‘material traversing the pulmonary valve. Right-to-left 


atrial shunting was present in all patients in both groups. 


' TABLE 1. Preoperative Data 


Patient . Age Weight PO, 
# (days) (kg) (mmHg) 
I 4 3.1 44 
2 12 2.7 50 
3 14 3.5 33 
4 l 2.5 19 
5 15 3.4 28 
6 a 3.6 27 
7 2 3.3 46 
8 l 3.8 42 
9 1 3.9 17 
10 3 3.6 42 
11 8 2.4 25 
12 2 3.3 36 
13 E; 3.6 30 
14 4 3.2 42 
15 5 3.0 4} 
16 2 2.9 39 
17 4 4.0 41 
18 2 2.9 26 


RVEDV RVP LVP 
(% of norm) RVEF (mmHg) (mmHg) 
50 0.73 125 | 85 
51 0.68 © 120 75 
47 0.69 195 80 
59 0.53 » 60 42 
34 0.84 140 100 
20 0.50 120 70 
21 0.33 120 74 
51 0.68 100 85 
73 - 0.14 165 100 
198 0.43 115 80 
80 0.53 154 102 
83 0.53 160 90 
186 0.55 140 94 
196 0.66 85 65 
101 0.56 130 104 
94 0.53 129 80 
72 ‘ 0.79 ; 105 65 
72 . 0.48 90 60 


i 


- RVEF = right ventricular ejection fraction; RYP = right ventricular peak systolic pressure; LVP = left ventricular peak systolic pressure. 
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RIGHT VENTRICULAR EJECTION FRACTION ~ 


FiG. 2. Preoperative and postoperative right ventricular ejection frac- 
tion in Group A and Group B patients. 


Tricuspid regurgitation was present in 75% of Group A 
patients and in 80% of Group B patients. In Group A the 
mean RVEDV was 42% of predicted volume (range: 
20-59%), and in Group B the mean RVEDV was 116% 
of predicted volume (range: 72—198%) (p < 0.002) (Fig. 
1). RV ejection fraction was similar in both groups (0.62 
in Group A vs. 0.52 in Group B) (Fig. 2). In Group A the 
mean left ventricular end-diastolic volume (LVEDV) 
was 97% of predicted volume (range: 43-149%), and in 
Group B the mean LVEDV was 178% of predicted vol- 


TABLE 2. Clinical Outcome 


Patient 
# Procedure Follow-up 
1 CPV (7) Well 
2 CPV (—) Well | 
3 CPV (6) Valvectomy, well 
4 CPV (6), shunt Shunt takedown, well 
5 CPV (6), shunt Shunt takedown, TA 
patch, late death 
6 CPV (6), PGE; Well 
7 CPV (6), PGE; Died 7. days after 
operation 
8 CPV (6), PGE,, shunt Shunt patent, well 
9 CPV (—), shunt Operative death 
10 CPV (7) Valvectomy, TA patch, ~ 
well 
li CPV (4) Valvectomy, TA patch, 
well 
12 CPV (5) Valvectomy, TA patch, 
well 
13 CPV (7) Well 
14 CPV (—) Well 
15 CPV (7) Well 
16 CPV (7) Well 
17 CPV (8) Well 
18 CPV (6) Well 


- CPV = closed pulmonary valvotomy; ( ) = size Hegar dilator; (—) 
= Hegar dilator size unknown; TA = transannular; PGE, = prosta- 
glandin E; infusion. 
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ume (range 92-261%) (p < 0.01). Left ventricle (LV) 
ejection fraction was 0.62 in Group A and 0.60 in 
Group B. 

In Group A the mean RV systolic pressure was 122 
mmHg (range: 60-195), and in Group B it was 126 
mmHg (range: 85-160). The mean right ventricular-to- 
left ventricular pressure ratio was 1.6 in Group A and 
1:5 in Group B. 


Operative Technique 


A median sternotomy is performed for optimum ex- 
posure. A small pursestring suture with pledgets is 
placed in the right ventricular outflow tract. A number 
11 blade is used to make a stab wound within the purse- 
string, and a small scleral knife is inserted into the out- 
flow tract. The pulmonary valve is engaged, and two or 
more incisions are made anterolaterally. The scleral 
knife is then withdrawn, and a fine curved clamp is 
introduced through the stab wound and into the PA to 
dilate the incised valve. The clamp is withdrawn, and 
progressively larger Hegar dilators are introduced 
through the stab wound until the pulmonary valve is 
dilated to the maximum possible size. All interventions 
are guided by careful palpation of the right ventricular 
infundibulum, pulmonary annulus, and PA with the op- 
erator’s left index finger. 


Results 


Operative Results 


The mean size of the maximally tolerated Hegar dila- 
tor in Group A was 6.1 (range: 6-7), and in Group B it 
was 6.4 (range: 4-8). Three of the patients in Group A 
(37.5%) had an uncomplicated postoperative course 
after pulmonary valvotomy. The remaining five patients 
had persistent severe hypoxemia after valvotomy. Two 
of these patients had immediate creation of a Waterston 
shunt, as they_were managed before the availability of 
prostaglandin therapy. The remaining three patients 
were treated with prostaglandin infusion after operation. 
In one patient the hypoxemia resolved, and the prosta- 


‘glandin infusion was stopped after 48 hours. Two pa- 


tients had persistent hypoxemia despite prostaglandin 
therapy, and one patient died 1 week after operation of 
hypoxemia, acidosis, and multiple organ failure. The 
other patient had creation of a classical Blalock-Taussig 
shunt on the fifth postoperative day. This shunt throm- 
bosed, and a modified Blalock-Taussig shunt using 
Gore-Tex® was performed on the seventh postoperative 
day. Subsequently this child did well (Table 2). 

There was one intraoperative death in Group B. This 
patient presented in the era before prostaglandin ther- 
apy and was critically ill with severe hypoxemia and 
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metabolic acidosis in the catheterization laboratory. The 
child had a cardiac arrest during catheterization. He was 
brought to the operating room in a moribund state 
where a closed valvotomy and a simultaneous Water- 
ston shunt were performed. Attempts to revive the child 
were unsuccessful, and the patient died during opera- 
tion. The remaining nine patients tolerated closed 
transventricular valvotomy well with no postoperative 
complications. All patients had satisfactory oxygenation 
after operation, and none required a svstemic-to-pulmo- 
nary shunt or prostaglandin therapy (Table 2). 


Reoperation 


Three of the seven surviving patients in Group A re- 


quired reoperation. Both patients who required a 


Waterston shunt have had their shunt taken down. One 
of these patients also had placement of a transannular 
right ventricular outflow tract patch. The third patient 


= who required reoperation had a simple pulmonary val- 


vectomy (Table 2). 

In Group B, three patients have required reoperation 
because of persistent right ventricular hypertension. A 
pulmonary valvectomy with placement of a transannu- 
lar outflow tract patch for annular hypoplasia was per- 
formed in all patients. Two of these patients had con- 
comitant atrial septal defect repair. These operations 
were performed from 4-27 months after the initial val- 
votomy (Table 2). 

Those patients who subsequently required reopera- 
tion had a mean RV peak systolic pressure of 153 
mmHg at the initial cardiac catheterization. In those 
patients who did not require reoperation it was 109 
mmHg (p < 0.005). All other presenting characteristics 
and catheterization data were similar in these patients. 
The patients who required reoperation tolerated a 
smaller Hegar dilator at the initial valyotomy than did 
the patients who have not required reoperation (5.3 mm 
ys 7.7 mm) (p < 0.05). 


Long-term Follow-up 


The seven surviving patients in Group A have been 
followed an average of 29 months (range: 2-132 
months). One patient died 20 months after operation of 
complications related to a vaccination. The remaining 
six patients are all asymptomatic and demonstrate satis- 
factory growth and development. Most patients have 
diastolic murmurs suggestive of mild pulmonic insuff- 
ciency. Four patients have had repeat catheterization 
after operation. The RVEDV has increased from a mean 
of 48% of predicted volume (range: 34-59%) to a mean 
of 94% of predicted volume (range: 54—149%) (Fig. 1). 

All patients in Group B are asymptomatic and dem- 
onstrate satisfactory growth and development at a mean 
follow-up of 51 months (range: 8-149 months). Four 
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patients have had repeat evaluation by cardiac catheter- 
ization. These studies documented a mean RV systolic 
pressure of 33 mmHg with a mean RV-PA gradient of 
11 mmHg. In two patients with an enlarged preopera- 
tive RVEDV, the RVEDV has fallen into the normal or 
near-normal range. In two patients, the RVEDV has 
remained within normal limits and unchanged as a per- 
cent of normal volume (Fig. 1). Two patients with mod- 
erate to severe pulmonary insufficiency are receiving 
digoxin. The majority of patients have evidence of mild 
pulmonary insufficiency and are not receiving any med- 
ication. 


Discussion 


Although pulmonary valvular stenosis and intact ven- 
tricular septum 1s a common congenital abnormality, its 
presentation in the neonate is rare and highly fatal. 
More benign forms of this disorder are seen in older 
patients, many of whom are asymptomatic and do not 
require operative intervention. All of our patients were 
15 days old or younger with a mean age of 4.5 days and a 
mean weight of 3.3 kg. All patients had cyanosis, hypox- 
emia, and aortic desaturation. All patients had supra- 
systemic right ventricular pressure and right-to-left atrial 
shunting to account for their cyanosis. Contrast radiog- 
raphy documented critical pulmonary stenosis with a 
minute stream of contrast material traversing the pul- 
monary valve in every patient. 

After the description of closed transventricular val- 
votomy by Sellors? and Brock* many surgeons, includ- 
ing Blalock and Kieffer!’ and Lillehei et al.,'! reported 
their experience with this technique in treating pulmo- 
nary valvular stenosis. However, the adequacy of this 
procedure has been questioned due to the high rate of 
reoperation. Residual gradients were reported on 39% of 
Brock’s original patients. McGoon and Kirklin’ pro- 
vided one possible explanation for this high rate of resid- 
ual gradient and reoperation when they reported the 
high incidence of associated infundibular stenosis in pa- 
tients with pulmonary valve stenosis. Their report noted 
that the percentage of patients with infundibular steno- 
sis Increases with age, and they recommended cardio- 
pulmonary bypass and open valvotomy plus infundibu- 
lar resection for this older population. On the other 
hand, Engle et al.!? and others have pointed out that the 
presence of infundibular muscle hypertrophy in the 
younger patient is inconsequential. In their opinion in- 
fundibular resection should not be performed because 
this hypertrophy will regress after relief of right ventricu- 
lar hypertension via simple valvotomy. No patient in 
this series had RV infundibular stenosis that required 
excision, possibly because of the young age at the time of 
the initial valvotomy and reoperation. 
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Another possible explanation for the reported high 
rate of reoperation after valvotomy is the inclusion of 
patients with pulmonary valve dysplasia in other 
series.'*!> In our recent review of pulmonary valve dys- 
plasia,'® no patient was younger than 1 month old at the 
time of presentation, and all patients had a characteristic 
cineangiographic appearance. It is our opinion that the 
treatment of pulmonary valve dysplasia should entail 
complete valvectomy and placement of a transannular 
outflow tract patch in those patients with a narrow pul- 
monary annulus. Valvotomy is an inadequate operation 
for pulmonary valve dysplasia and will lead to a high 
incidence of reoperation. 

Over the past several years a number of authors have 
reviewed their experience with pulmonary stenosis in 
infants up to 6 months of age. Srinivasan et al.” and 
Milo et al.'® both reported series with a low operative 
mortality rate (12.5% and 0%, respectively) and a low 
rate of reoperation using closed transventricular valvo- 
tomy. However, much discussion continues concerning 
the advantages of an open transarterial valvotomy using 
the technique of inflow occlusion. In our opinion there 
is no real advantage inherent in the open transpulmon- 
` ary approach, and the technique to be used is simply one 
of surgical preference. In the current series four of the 
: five patients who had reoperation for residual RV-PA 
gradients required a transannular outflow tract patch for 
annular hypoplasia. This degree of hypoplasia was evi- 
dent at the initial operation, as only a small dilator could 
be passed through the valve in these patients, and even- 
tual reoperation was expected. Reoperation would have 
been necessary in these patients for outflow tract patch 
placement regardless of the initial valvotomy technique 
used. 

Diminutive RV and critical pulmonary stenosis have 
been associated in the past with high mortality.!? Other 
authors have reported considerable success in the surgi- 
cal management of infants with a dimunitive RV.7>” 
Freed et al.” reported 13 patients with critical pulmo- 
nary stenosis and a small RV. Ten of these patients had 
volume determinations, and six of these ten patients had 
a RVEDV that was two standard deviations below nor- 
mal.® Two of the patients in their series required a sys- 
temic-to-pulmonary artery shunt due to persistent cya- 
nosis after valvotomy. In our series those patients with a 
normal or enlarged RV who had simple closed valvo- 
tomy alone had satisfactory oxygenation after opera- 
tion; none required prostaglandin therapy or a sys- 
temic-to-pulmonary shunt. In contrast, five of the eight 
patients with a small RV had severe hypoxemia after 
valvotomy. One patient was unimproved on prostaglan- 
din therapy and died, one patient’s hypoxia resolved 
after 48 hours of prostaglandin therapy, and three pa- 
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tients required a systemic-to-pulmonary shunt to aug- 
ment pulmonary blood flow. Our current method of 
treatment consists of a closed pulmonary valvotomy in 
all patients. If systemic oxygenation is inadequate after 
operation an infusion of prostaglandin is resinstituted. If 
this pharmacologic manipulation does not result in sat- 
isfactory oxygenation, or if the patient cannot be 
weaned from prostaglandin in 48-72 hours, we proceed 
to operative intervention with creation of a systemic-to- 
pulmonary artery shunt. . 

Previous reports**4 have documented right ventricu- 
lar growth in patients with pulmonary stenosis and a 
hypoplastic RV. Four of our patients with a small RV 
who have had repeat catheterization have demonstrated 
right ventricular growth. The factors that cause enlarge- 
ment or dilatation of the right ventricular cavity are 
unclear; however, pulmonary regurgitation caused by 
the initial pulmonary valvotomy may be responsible for 
the increase in ventricular size.” Further understanding 
of the causative factors leading to right ventricular 
growth would be beneficial in the management not only 
of these patients with critical pulmonary stenosis and 
small RV, but also for patients with hypoplastic heart 
syndromes. 


Conclusion 


Critical pulmonary stenosis with an intact ventricular 
septum in infants less than 1 month of age is a poten- 
tially fatal condition. Establishment of adequate pulmo- 
nary blood flow is necessary for survival. In our opinion 
most neonates can be managed with a closed transven- 
tricular valvotomy with an acceptably low mortality. 
Those patients with a diminutive RV may have persis- 
tent hypoxemia and inadequate pulmonary blood flow 
after valvotomy. These patients should initially be man- 
aged with prostaglandin infusion. Creation of a sys- 
temic-to-pulmonary artery shunt should be reserved for 
those patients with persistent hypoxemia and inade- 
quate pulmonary blood flow despite prostaglandin infu- 
sion. Some patients with a small RV will have signifi- 
cant right ventricular growth after valvotomy. 
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DISCUSSION 


DR. CLARENCE S. WELDON (St. Louis, Missouri): Whenever the 
interventricular septum is intact and obstruction to pulmonary blood 
flow at the valve level is total or near total; the central circulation 
becomes incompatible with air breathing life at the time the fetal 
shunts close. Therefore, the first step of therapy is to maintain or 
restore a fetal shunt. 

The second step is to relieve the obstruction. This is not always 
possible because in the severe forms of pulmonary atresia, the infun- 


dibulum is imperforate and the body of the right ventricle is imper- 


fectly developed. However, by its very nature, critical pulmonary ste- 
nosis means a patent infundibulum, and, theréfore, a valvotomy is 
always possible. 

The problem is that there are a few patients with critical pulmonary 
stenosis who have such underdevelopment of the right ventricle that 
relief of obstruction will not restore a normal pulmonary blood flow. 
This is so because the right ventricle carinot immediately assume its 
normal diastolic function. 

One of the purposes of classifying disease is to organize therapy. We 
classify the patients in this spectrum as either having or not having 
right ventricular hypoplasia. 

In our series of 31 patients with right ventricular hypoplasia there 
were five with critical pulmonary stenosis. Of these five, three required 
shunting in the neonatal period to establish a near-normal pulmonary 
blood flow. Four of the five patients have required subsequent opera- 
tions either to take down the shunt or to relieve residual right ventricu- 
lar obstruction. 

To do a closed valvotomy Į also like a mediansternotomy. I like it 
not only for the exposure but also because it provides an ideal opportu- 
nity to handle arrhythmias and to handle hemorrhage. 
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I do have a major difference about the type of shunt. Í believe that 
there is no proper role for lateral shunts in the management of patients 
with right ventricular hypoplasia. The reason for this is that these 
shunts are intended to be temporary. If the right ventricular volume 
increases, as it usually does in critical pulmonary stenosis, then the 
shunt can be interrupted and interrupted sometimies fairly quickly. 
Taking down a lateral shunt requires a major operation. 

We use a U-shaped shunt of Gore-Tex® interposed between the 
ascending aorta and the main pulmonary artery. This kind of shunt 
can be ligated through a simple, small, anterior second intercostal 
interspace incision, 

However, more importantly, if the right ventricle is hypoplastic toa 
degree that it never develops normal diastolic volume, then the patient 
becomes a candidate for a Fontan operation. We have done this.con- 
version as early as 21 months of age. If a lateral shunt has been made, 
then the right or left pulmonary artery has been compromised. by 
disturbing its integrity, and the Fontan procedure is put at risk for 
success. 

Therefore, we believe that a centrally constructed shunt is the proper 
one to use when palliating a right ventricular hyperplasia associated 
with either critical pulmonary stenosis or pulmonary atresia. 

One other point: I believe that there is.some role for an initial 
reconstructive operation in patients who have moderately severe right 
ventricular hypoplasia. For such patients we have done an operation 
under hypothermic arrest..We incise through the small infundibulum, 
the pulmonary valve, and the pulmonary artery and insert a Gore-Tex 
patch, which greatly enlarges the infundibulum, Slightly enlarges the 
pulmonary valve annulus, and moderately enlarges the main pulmio- 
nary artery. This produces not only total relief of the obstruction at the 
outflow tract but produces a slight degree of pulmonary insufficiency, 


. which may be influential and helpful in developing a proper diastolic 


718 


right ventricular volume. Three neonates have been successfully 
treated in this manner. 

My two questions are: have you any experience with such an initial 
reconstruction for neonates with pulmonary atresia or critical pulmo- 
nary stenosis associated with right ventricular hypoplasia? And at the 
current time when you make a a shunt, what kind of shunt do you make? 


Dr. WATTS R. WesB (New Orleans, Louisiana): I commend the 
authors on an excellent presentation and ask one question. Can one by 
transannular gradients across the pulmonary valve determine at the 
time of operation whether or not a shunt should be done immeidately 
rather than having to go back 1 week or 2 weeks or some time e later for 
reoperation? 


Dr. WALTER H. MERRILL (Closing discussion): J thank the two 


discussants for their comments. 
In regard to the last question that was raised by Dr. Webb, we have 


not measured transannular gradients in our operating room. An at- 


tempt has been made to assess the adequacy of the valvotomy just by 
palpation and indirect assessment of pulmonary blood flow from the 
right ventricle. 


MERRILL AND OTHERS 


Ann. Surg. » June 1987 


In general we have believed that the valvotomy has been adequate to 
relieve obstruction except in certain instances when the pulmonary 
annulus is small. 

‘In recent years no attempt has been made to perform a shunt con- 
comitantly with the valvotomy. What we have done is to perform a 
valvotomy and then assess the oxygenation of the patient after opera- 
tion, reinstitute prostaglandins if necessary, and if the patient does not 
improve within 48-72 hours, ‘then go back to the operating room to 
create a systemic-to-pulmonary artery shunt. This sequence of events 
is also related to the comments of Dr. Weldon in that we have preferred 
shiints of the classical or modified Blalock type. It has been our experi- 
ence that these shunts perform satisfactorily. They have provided ade- 
quate pulmonary blood flow and have resulted in a minimum amount 
of pulmonary artery distortion. 

‘It has also been our experience that take down of these shunts has 
been relatively simple and easy in those patients who required opera- 
tion subsequently. 

Early in this experience a Waterston shunt was done i in conjunction 
with pulmonary valvotomy in several instances, but that has not been 
done for a number of yéars now. We have also preferred not to perform 
central shunts because it is our impression that in the face of the 
pulmonary valvotomy, the pulmonary valve will always be insuffi- 
cient, and a central pulmonary shunt may lead to increased pulmonary 
insufficiency and not result in good forward pulmonary blood flow. 
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A Successful Cardiac Transplantation Program 
Using Combined University and 
Community Resources 





LAMAN A. GRAY, JR:, M.D., A. DAVID SLATER; M.D., and JON B. KLEIN, M.D. 


From August 1984 to August 1986, 75 patients with end-stage 
heart disease and cardiac failuré were evaluated. Twenty-five 
patients received orthotopic cardiac transplants from donor§ as 
far away as 1300 miles with an ischemic time of less than 4 
hours. Seventeen of 25 patients are alive 3-24 months after 
transplantation. Evidence of rejection was seen in each patient. 
Twelve patients had mild, éasily controlled rejection; 13 pa- 
tients had severe rejection averaging 3.1 episodes per patient. 
The initial immunosuppressive regimen included cyclosporine 
and prednisone. To decrease complications related to high dose 


steroids, azathioprine has recently been added to our mainte- , 


nance regimen to lessen steroid requirements. Acute rejection 
episodes were treated with 500-1000 mg of methylpredniso- 
lone for 3 days; antithymocyte globulin or the murine monoclo- 
nal antibody, OKT3, was added fot severe or resistant rejection 
episodes. Three patients died of: rejection, aid two patients 


died of infection. Seventeen of 18 survivors are New York. 


Heart Association (NYHA) Class I; 15 patients have returned 
to employment or full activity. Because of new developments in 
support of transplant candidates and treatment of complica- 
tions, as well as the introduction of cyclosporine, orthotopic 
cardiac transplantation has become an effective treatment for 
end-stage heart disease. 


FTER THE FIRST humian cardiac transplantation 
in 1967,! discouraging results led most institu- 


tions to abandon the procedure. Continuing 
efforts produced gradual improvement in success rates 


over the next decade.” With the introduction of cyclo- 


sporine in 1980 and 1-year survival rates of nearly 
80%," cardiac trarisplantation has changed from an ex- 
perimental procedure to a therapeutic treatment for 
end-stage heart disease. In August 1984, Kentucky’s first 
cardiac transplantation program was initiated at Jewish 
Hospital in Louisville. Our experience with 26 orthoto- 
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pic heart transplantations in 25 patients performed in 
the first 2 years of this program is reported. 


Patient Selection 


Patients evaluated for cardiac transplantation were 
New York Heart Association (NYHA) Class IV with 
end-stage heart diséase and no medical or surgical alter- 
natives for improving cardiac function (Fable 1). Life 
expectancy for these patients was consideréd to be be- 
tween 6 arid 12 months. Psychological stability and a 
strong support environment were considered important 
aspects of patient selection. Contraindications for car- 
diac transplantation were similar to those of other 
centers.°* Histocompatability studies were performed, 
although only ABO and size compatibility were required 
for transplantation.? During this 2-year period, 75 pa- 
tients were evaluated for cardiac transplantation. Forty 
patients were accepted for the program, and 21 were 
turned down. Fourtéen patients died during the evalua- 
tion. Of the 40 patients accepted for transplantation, 
four patients declined the procedure. Eight patients died 
while waiting for transplants, and 25 patients, 21 malés 
and four females, had the transplant procedure (Fig. 1). 

Patients who had this procedure were placed on the 
United Network for Organ Sharing and divided into. 
four classes. A Class IX patient, was characterized by a 
rapidly deteriorating condition and was not expected to 
live for more than 24-48 hours if the patient was not to 
receive a transplanted heart. A Class I patient was in the 
hospital and unstable, a Class II patient was in the hospi- 
tal and stable, arid a Class II] patient was at home and 
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oe l. a of Ena Sage] Heart Disease 


No. of 


Diagnosis Patients 





— 


Ischemic cardiomyopathy ` 

Idiopathic cardiomyopathy 

Myocarditis 

Restrictive cardiomyopathy 

Familial cardiomyopathy 
Alcoholic/hypertensive cardiomyopathy 
Postpartem ee 


Total vs mod 25 


stable. Bight patients, were classified as Class IX. Of 
these, two patients’ received ventricular assist devices 
before transplant, and one patient had an intra-aortic 
balloon pump inserted (Fig. 2). Twenty-thrée patients 
who were- considered hospital-dependent were hospital- 
ized an average of 19 days before transplantation. Two 
patients were admitted immediately before transplanta- 
tion on availability of a suitable donor. Patient ages 
ranged from 8- 56 years. 


Donor Criteria ind Organ Procurement 


Initially, potential donors requiring dopamine doses 
greater than 10 g/kg/min were considered unsuitable 
for the transplant procedure. Recent experience has 
shown that potential donors with a normal response to 
volume loading, normal electrocardiogiam, and ‘good 
left ventricular function by echocardiogram are suitable 
despite dopamine doses greater than 10 ug/ kg/min. 
Organ.procurement was performed by a member of our 
team. '° Immediately before excision, donor hearts were 
given 500 mL of cardioplegic solution containing 20 
mEq of KCI/L" and then packed in iced saline for trans- 
port. Total ischemic time was less than 4 hours i in all 
patients. 

Orthotopic cardiac transplantation was performed as 
described by Lower and Sanwa): 11 After transplanta- 


Worked Up 
75 


Died During | ` |- Accepted Not Accepted 
Work up . For Transplant For Transplant 
14° > 40 21 
Declined Died Waiting ‘Waiting 
Transplantation For Transplant For Transplant ve gree 
i 4 l BE o> 3 


Fic. 1. Patient population evaluated for cardiac transplantation. 
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Died i 
Transplanted Waiting Total 


TOTAL 3 5 8- 
VAD patlents doing well 512 and 95 days after transplant. 
IABP patlent died of unrelated causes 117 days after transplant. 


FIG. 2. Circulatory support before transplantation. VAD = Ventricular 
assist devices. IABP = intra-aortic balloon pump. 


tion, patients were routinely given inotropic and chro- 


notropic support consisting of isoproterenol and nitro- 
prusside or dobutamine and nitroprusside. !®'4 Only 
three hearts did not have excellent initial cardiac output. 
Two required use of the intra-aortic balloon pump for 
48 hours, but all grafts subsequently had good function. 
Because the initial four patients had decreased cardiac 
output, elevated systemic. vascular resistance, and olig- 


uria in the early postoperative period, a policy of ageres- 


sive use of after-load reduction to maintain resistance 
less than 1000 dyn/sec/cm> was adopted. One patient, 
who was taking amiodarone before operation, required 
several days of cardiac pacing before averne to a 
normal sinus rhythm. 


Immunosuppression 


Immunosuppression was ‘initially begun with a load- 
ing dose of cyclosporine (15 mg/kg) given orally before 
implantation, and 1 g of methylprednisolone sodium 
succinate was given in the operating room. After trans- 
plantation whole blood cyclosporine levels were ob- 
tained daily, and the dose of cyclosporine was adjusted 
to maintain trough levels of 300-800 ug/mL. Predni- 
sone was initiated at 2 mg/kg/day and tapered with a 
goal of reducing the dose to 0.5 mg/kg/day by the 14th 
post-transplant day and 0.5 mg/kg every other day by 
the third month. One pediatric patient was treated 


. with pretransplant and maintenance azathioprine 


(Imuran®) to lower steroid requirements and limit 
growth inhibition. Because of the renal toxicity of cy- 
closporine as well as the adverse effects of steroids, we 
modified our immunosuppression protocol in the sec- 
ond year to include azathioprine and decreased the dose 


_of cyclosporine and prednisone’ (Table 2). With the 


inclusion of azathioprine in our immunosuppression 
protocol, the ultimate target dose of prednisone is 0.25 
mg/kg every other day. Endomyocardial biopsy speci- 
mens were obtained with the Caves-Shultz bioptome’® 
and were evaluated according to the Billingham criteria. 
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TABLE 2. Protocol for Current Immunosuppression 


Medication Dosage Day 
Cyclosporine 12-15 mg/kg loading dose titrate to 
maintain 600-800 ng/mL whole 
blood 
Steroids 2 mg/kg/day 0-4 
| mg/kg/day 7 
0.5 mg/kg/day 14 
0.5 mg/kg/qod 180 
Azathioprine 1 mg/kg/day 


Biopsies were obtained more frequently when rejection 
was suspected by the clinical findings. 

Acute rejection episodes were treated with 500-1000 
mg of intravenous methylprednisolone sodium succi- 
nate daily for 3 days. Failure to respond to two steroid 
pulse therapies or initial biopsy evidence of severe rejec- 
tion was treated by antithymocyte globulin (ATGAM, 
Upjohn Corporation, Kalamazoo, MI) for 14 days or 


with OKT3 (Ortho Corporation, Raritan, NJ) murine. 


monoclonal antithymocyte antibody preparation. Pa- 
tients with minimal or questionable evidence of rejec- 
tion were treated on two occasions with 100 mg/day of 
oral prednisone for 4 days and then returned to their 
previous dose. 


Results 


Since the initiation of our program, 26 cardiac trans- 
plantations have been performed in 25 patients. Eigh- 
teen patients are alive 1 to 24 months after surgery; 
seven have died. The causes of death are listed in Table 3 
with survival days after transplantation. The actuarial 
1-year survival rate is 73.5% (Fig. 3). Seventeen of 18 
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TABLE 3. Cause of Death after Transplantation 


Survival 
Cause Days 
Acute pancreatitis 337 
Infection 86 
Infection 42 
Acute rejection 30 
Acute rejection 9 
Rejection 470 
’ Cervical cancer 170 


surviving patients are NYHA Class I; 15 have returned 
to employment or full activity (Fig. 4). 

The first patient died of pancreatitis 11 months after 
implantation. This patient’s course was complicated by 
lack of compliance to the prescribed cyclosporine ther- 
apy and excessive alcohol consumption. One patient in 
our series died on the 42nd postoperative day from dis- 
seminated aspergillosis with no evidence of rejection. 
One patient died of polymycrobial intra-abdominal 


‘sepsis after surgery for a bleeding duodenal ulcer. Two 


patients died of early acute rejection after transplanta- 
tion; retrospectively, both patients were found to have a 
positive B cell crossmatch. One patient died of malig- 
nancy 5.5 months after transplantation, and it is un- 
likely that her cervical carcinoma was related to im- 
munosuppression. The last death was due to recurrent 
episodes of acute rejection that occurred more than 1 
year after transplantation despite histocompatibility 


_ Studies suggesting a good tissue match. 


The cost for the transplantation hospitalization 
ranged from $48,000-$571,000, with a median cost of 
$76,000 per patient. The average cost of an uncompli- 
cated transplant was $67,123. If there was a significant 
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FIG. 4. Functional outcome 
after cardiac transplanta- 
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complication or a long wait for a heart donor, the aver- 
age cost rose to $117,000. The cost for patients requiring 
a ventricular assist device or with extensive complica- 
tions was an average of $372,500. Excluding two pa- 
tients who required ventricular assist devices, 19 pa- 
tients left the hospital an average of 30 days after their 
operation. 


Rejection 


Twelve patients had mild rejection episodes that were 
controlled with one or two treatments of methylpredni- 
solone sodium succinate. Thirteen patients had severe 
or persistent rejection requiring rescue therapy with 
ATGAM and/or OKT3. The patients with severe rejec- 
tion averaged 3.1 rejection episodes each, and this group 
includes five of the seven patients who have died. Two 
patients died with persistent acute rejection, and one 
. patient required retransplantation. Another patient died 
of recurrent uncontrollable rejections 1.5 years after 
transplantation. In eight of 11 patients, ATGAM and 
OKT3 have been effective in reversing evidence of acute 
rejection. Of the eight patients with reversal of acute 
rejection, four patients had evidence of fibrosis on re- 


TABLE 4. Infection after Cardiac Transplantation 
(August 1984-August 1986)* 


No. of 
Infections 
Bacterial | 33 
Fungal l 
Viral 13 
Total 47 


* 1.8 infection episodes per patient, 2 fatal infections (Aspergillus sp. 
and Pseudomonas sp.). 


cent biopsies, although their cardiac function was satis- 
factory. 

Histocompatibility studies were evaluated in a retro- 
spective fashion. There was no correlation between his- 


- tocompatibility and rejection episodes, although the 


number of cases is small with few matching antigens. 
Two patients who died of rejection were found to have a 
positive B cell crossmatch. No T cell positive cross- 
matches occurred. Currently, transplant candidates with 
greater than 10% circulating antibodies reactive to a 
standard lymphocyte panel require prospective cross- 
match. None of our patients demonstrated preoperative 
circulating antibodies before transplantation. The pa- 
tient who required retransplantation did have 62% panel 
reactive antibodies before his second transplantation. A 
complete crossmatch was done before operation, and 
although the T cell match was negative, there was a 
positive B cell match. 


Complications 
Infection 


Preoperative screening of both donor and recipient 
was done for evidence of ongoing infection, which might 
complicate transplantation. Postoperatively patients 
were isolated. Personnel used masks, gowns and gloves 
when in contact with these patients for the period of 


‘hospitalization after transplantation. Extensive efforts 


were made to clean the patients’ rooms and furnishings 
during this time. 

Viral titers and routine cultures of potential recipients 
were obtained. No patient was refused transplantation 
on the basis of a history of remote viral illness or ele- 
vated viral titers; however, 1 month before transplanta- 
tion, one patient with a positive mono spot test was — 
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(mg/dl) 


FIG. 5. Rising creatinine as a 
measure of declining renal 
function. 


treated with acyclovir for 5 days. One patient with acute 
viral myocarditis from Coxsackie virus B was placed on 
biventricular assist devices for 5 days and subsequently 
had transplantation when there was no sign of improve- 


ment in his cardiac function. Neither patient had subse-_ 


quent problems related to the previous viral infection. 
Infections were a common occurrence averaging 1.8 
per patient; only three patients had no infection (Table 
4), The majority of these infections were minor and 
resolved promptly with therapy. Sixteen patients had 33 


_ bacterial infections; the majority were pneumonitis or 


urinary tract infections, which responded to antibiotic 
therapy. Only one patient had infection related to his 
sternal wound, and he survived replacement of the 
transverse aortic arch for a mycotic aneurysm, which 
developed at the aortic cannulation site. Two patients 
died of infection. The first patient had Pseudomonas 
pneumonia, systemic Candida, and Aspergillus. One 
month before admission, this patient had a pulmonary 
embolus and positive sputum culture for Pseudomonas. 
Immediately before transplantation, however, sputum 
cultures were negative and there was no evidence of 
pulmonary infarction. The second patient had insulin- 
dependent diabetes mellitus, and multiple intra-abdom- 
inal abscesses and polymycrobial sepsis developed after 
surgery for a bleeding duodenal ulcer. 

A total of 13 documented viral infections developed 
in 10 patients. The majority of these infections were 
mild and self-limited; however, two patients in critical 
condition with cytomegalovirus (CMV) sepsis made 
dramatic recoveries after treatment with the experimen- 
tal agent 2-hydroxy-1-(hydroxymethyl) ethoxymethy! 
guanine (DHPG, Burroughs Wellcome, Research Trian- 
gle Park, NC). Systemic fungal infections developed in 
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two patients, and one recovered after treatment with 
amphotericin B and a reduction in immunosuppression. 


Renal Function 


Our patients initially received oral loading doses of 15 
mg/kg of cyclosporine before transplantation; however, 
early postoperative oliguria led to reducing the dose to 
12 mg/kg. Maintenance therapy was adjusted from 5 to 
12 mg/kg to maintain a whole blood trough level of 
300-800 ug/mL. Decreased doses were used in the post- 
operative period when renal failure developed requiring 
dialysis or when patients had systemic fungal or viral 
infections believed to be life-threatening. 

Selection criteria excluded patients with creatinine 
clearance levels of less than 40-50 mL/min/1.73 m°. Six 
patients had elevated serum creatinine levels before 
transplantation; two of these had great improvement 
after treatment with dobutamine and nitroprusside to 
improve cardiac output. A significant decrease in renal 
function was observed in nearly all patients immediately 
after surgery, with an average maximum creatinine level 
of 2.0 mg/dL, excluding patients in whom progressive 
renal failure developed during dialysis. Two of the three 
patients who required dialysis died; however, the third 
had return of satisfactory renal function. Renal function 
returned to a satisfactory level in all surviving patients 
with an average serum creatinine level of 1.2 mg/dL at 
discharge. Although an acute rise in serum creatinine 
levels often responds to a reduction in cyclosporine, Fig- 
ure 5 shows the insidious rise of serum creatinine levels 
with long-term cyclosporine therapy despite the de- 
creasing cyclosporine level. The average serum creati- 
nine level in the surviving patients was 1.9 mg/dL, and 
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rising serum creatinine levels correlated with time inde- 
pendent of cyclosporine level and preoperative renal 
function. | 


Complications Related to Steroid Therapies 


Complications from steroid therapy have been com- 
mon despite efforts to minimize steroid doses. Glucose 
intolerance developed in nine patients, and two patients 
currently require insulin therapy. Both patients with in- 
sulin-dependent diabetes mellitus before transplanta- 
tion died. One patient had fatal pancreatitis, although 
this may have been related to alcohol consumption. 
Three patients had breakdown of extremity incisions, 
and aseptic necrosis of weight-bearing joints developed 
in three patients. Two patients had complications from 
peptic ulcer disease. 


Other Complications 


One patient required re-exploration for postoperative 
bleeding, and another required exploration for drainage 
of a pericardial effusion 1 week after transplantation. 
Because cholecystitis developed in four patients in the 
post-transplant period, we now include an abdominal 
ultrasound of the gallbladder in our pretransplant evalu- 
ation. = 

None of the surviving patients had a neurologic defi- 
cit. Three patients had transient episodes of confusion 
during the postoperative period, and two had transient 
seizures. Two patients required psychiatric hospitaliza- 
tion for ethanol consumption. 


Discussion 


After the first cardiac transplantation in 1967, 1-year 
survival rates were extremely low and many centers 
abandoned the procedure. Through continuing efforts, 
survival rates improved gradually.'’ In particular, endo- 
myocardial biopsy and the introduction of cyclosporine 


may have had the greatest effect on the development of _ 


transplantation. 

Early rejection has correlated with increased chance 
of death due to rejection; however, with cyclosporine, 
patients have had significantly fewer rejection episodes 
during the first few months. In a comparison of the first 
and second 5 years of transplantation experience at 
Stanford, improved results were primarily due to im- 
‘proved 1-year survival rates.'7!® With cyclosporine, re- 
jection appears to be more amenable to rescue therapy, 
and 90% of patients leave the hospital after transplanta- 
tion. 

Although steroid pulse therapy has been the mainstay 
of rejection therapy, studies show that steroids alone are 
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often ineffective.* Treatment with antilymphocyte glob- 
ulin (ALG) has been quite effective in reversing acute 
rejection and has contributed to improved 1-year sur- 
vival rates. Although ALG has been effective, concerns 
about batch variation in potency and nonspecific lym- 
phocyte suppression have led us to treat persistent rejec- 
tion with the murine monoclonal antibody OKT3.!? 
This monoclonal agent has reversed rejection in seven of 
eight patients. 

Patients treated with cyclosporine appear to have 
fewer and less severe bacterial and fungal infections.” 
Fifteen of our patients had bacterial infection. Only two 
patients did not recover with antibiotic therapy. The 


‘frequency of viral infection with cyclosporine remains 


significant. The majority of viral illnesses were mild, 
although systemic CMV infection developed in two pa- 
tients. In past transplant experience, CMV sepsis has 
been associated with significant mortality,”! and both of 
our patients were in critical condition before complete 
reversal of their infections with the investigational agent, 
DHPG. The introduction of effective antiviral therapy 
has clearly contributed to improved early survival. 

The long-term effects of cyclosporine must be consid- 


ered. Our patients had evidence of decreased renal func- ' 


tion, which appears early after the initiation of cyclo- 
sporine. There has been progressive deterioration of 
renal function, but as yet no patient has required dialytic 
therapy. 
Hypertension related to cyclosporine appears in 
nearly all patients and may be difficult to control. 


Twelve of our 18 surviving patients required treatment _ 


for hypertension and remain in good control. No ad- 
verse effect has been related to hypertension in our expe- 


‘rience, but the potential long-term effects on graft ath- 


erosclerosis and renal function are worrisome. 

An ovarian malignancy developed in one patient, 
which was probably present before transplantation. In 
some series, lymphoproliferative diseases have devel- 
oped in some patients within the first 3-6 months after 
transplantation.*? The role of cyclosporine and ALG in 
development of malignancies is controversial at this 
time.” The frequency of malignancy with cyclosporine 
is not greater than that with azathioprine. However, the 
evidence of neoplasm in patients receiving both cyclo- 
sporine and azathioprine is not known. 


Clearly, cyclosporine has led to shorter initial hospi- 


talizations and decreased costs of cardiac transplanta- 
tion. The maintenance cost of cyclosporine therapy has 
produced problems for many patients, and it has been 
extremely difficult to refuse potential recipients on a 
financial basis. Psychological criteria have also been dif- 
ficult to apply in patient selection. We had one tragic 
result in a patient who did not comply with therapy and 
in whom alcohol abuse and pancreatitis developed. 
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Although rigid selection criteria have led to improved 
statistical results, they have created difficult problems in 
evaluation of patients with end-stage heart disease. Al- 
though the number of donors has increased slightly, 
there remains a large excess of potential recipients. The 
selection of older, diabetic, or medically unstable recipi- 
ents has become increasingly frequent. This raises diff- 
cult ethical questions about the choice of the patient 
most likely to have long-term benefit from transplanta- 
tion. The use of ventricular assist devices and temporary 
artificial hearts to prepare patients for transplantation 
will further complicate this issue.” Because the. donor 
pool is limited, it may become necessary to develop 
guidelines to allocate organs to those most likely to ben- 
efit from transplantation. 

We and others’? have had a group of patients with 
little or no rejection after transplantation. Some com- 
patibility between recipient and donor or selective im- 
munosuppression must exist in these cases. Avoidance 
of rejection and complications associated with treat- 
ment of rejection episodes leads to dramatically better 
results in this group. Future improvements in cardiac 
transplant results will be related to identifying the fac- 
tors, which cause this compatibility and the develop- 
ment of more specific recipient immunosuppression. 
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their death with no evidence or Stage I or minimal evidence of myo- 
cellular rejection. 

A third patient, an 18-year-old male college student, presented at 11 
months after trarisplant with a normal endomyocardial biopsy but 
with the sudden onset of acute heart failure and low cardiac output. He 
was placed on the intra-aortic balloon pump and aggressively treated 
for acute rejection, and after 24 hours of no improvement he had 
retransplantation and is surviving today. 

All hearts at pathologic examination had severe coronary endothe- 
lial proliferation, which on fluorescent antibody study confirmed im- 
mune complex. This led us to suspect a B cell-mediated rejection 
aimed at the vascular endothelium, and we have subsequently added 
azathioprine to our regimen with no further such episodes. 
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‘In conversation with. other centers it appears that many surgeons are 
seeing this acute vascular rejection, which has been only rarely recog- 
nized before. © F; 


I wonder if this. couiid have been the mechanism of rejection in Dr. 


Gray’ s three episodes of acute rejection, and if he has seen any decrease. 


in acute rejection after adding azathioprine to his second year’s expeli- 
ence? 

My second question is that of selection and treatment of recipients 
with elevated pulmonary vascular resistance. The classic criterion is 
not to accëpt patients with pulmonary vascular. resistance over 6-8 
woods units. We all know that this is what can lead to great anxiety to 
the surgeons in the perioperative period. What maneuvers, D-. Gray, 
do you perform in the early postoperative period to. dectease the 
workload on the new right ventricle? Was the intra-aortic balloon 
pump primarily used to support the patient in low, output from a 
failing right ventricle? 

Į want to agree with Dr. Gray regarding the pressures to not aperate 
on the more critically ill patient to have an extra 5-10% improvement 
in survival statistics to meet the new HCFA criteria, which he cutlined 
in his manuscript. 
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DR. LAMAN A.. GRAY, JR. (Closing discussion): Similarly; w we have 
had a patient who died who had a normal biopsy done 3 days before 
the acute rejection. Weare not sure what is going on with this group of 
patients, and this is a major concern, 

One question. Dr. Carmichael ‘askéd’was if we fiave had any de- 
creased’ rejection after the addition of Imuran®.: Our statistics are riot 
good enough yet to tell; However, we have had one patierit who did die 
of progressive coronary. arteriosclerosis 19 months after transplant, and 
this patient was receiving Imuran. That is-disturbing, ` 

I believe that the arteriosclerosis problem, which is chronic rejection 
of the, heart, is going to be a majot cause of long-term mortality in all 
transplant patients. 

Eleyatéd pulmonary vasciilar- resistance is a difficult problem. We 
will not reject a poteritial candidate because of the PA pressures alone. 
However, if the patient has elevated pulmonary vascular resistance; it 
has to decrease with afterload. réduction, and we have to be able to get 
the pulmonary vascular resistance down to below 3 wood units at least. 
We have had success-in using prostaglandin E in our patierits who have 
had elevated vascular resistance immediately after transplant. 

The patients that went into failure actually went into biventricular 
failure, that is, the two who required the balloon pump. 
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The Management of Aortoduodenal Fistula by In 
Situ Replacement of the Infected Abdominal 


Aortic Graft 
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Conventional surgical wisdom dictates the complete removal of 
infected abdominal aortic grafts, oversewing of the aorta, and 
restoration of lower limb bloodflow by extra-anatomic bypass 
grafting. Dissatisfied with this approach because of the high 
incidence of local complications, mortality, and loss of limb, 20 
patients with secondary aortoduodenal fistula had duodenal 
repair, excision of the old graft, and placement of a new graft in 
the same location. A similar technique was used in three pa- 
tients with erosion of an aortic graft into the jejunum. Length 
of follow-up averaged 5.2 years, and was more than 1 year in 
each instance. Of the eighteen patients who survived the re- 
pair, three have had early recurrent rupture or false aneurysm 
of the proximal aortic anastomosis, with consequent death in 
two, but fifteen patients (83%) have had no further related 
problem. There was no loss of limb. Use of greater omentum as 
a protective barrier seemed helpful. Optimal antibiotic usage, 
and the idea that varying degrees of graft infection require 
different approaches, require further definition. In conclusion, 
in situ graft replacement is the correct operative strategy in 
this challenging group of patients. 


F ALL OF THE postoperative complications of 

arterial reconstructive surgery, none is more 

troublesome than infection of the prosthetic 
graft, which is believed to occur in 1-2% of patients 
depending in part on the circumstances of graft place- 
ment. A prominent cause of graft infection in abdomi- 
nal aortic procedures is the occurrence of secondary 
aortoenteric fistula with both bleeding into the gut and 
contamination of the graft itself. 

Standard texts on vascular surgery’ and specific re- 
views of secondary aortoenteric fistula’ without excep- 
tion recommend total removal of the previous graft, 
oversewing of the aortic stump, and restoration of lower 
limb bloodflow by extra-anatomic bypass grafting, while 
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at the same time reporting high rates of mortality, loss of 
limb, aortic stump blowout, and even infection of the 
extra-anatomic grafts. 

Because of the complexity of these advomted proce- 
dures, and because of the poor results reported, we sub- 
jected a group of patients to a more consérvative ap- 
proach, repairing the fistula and replacing the prosthetic 
graft as required but without mandatory removal of all 
ofit, and these patients are the subject of this report. The 
results confirmed our hypothesis that good results can 
be obtained with such an approach, particularly with 
respect to the avoidance of amputation. 

Althouth the strict definition of “fistula” requires the 
demonstration of continuity between the lumina of two 
structures (or the exterior of the body), the accepted 
usage of aortoduodenal or aortojejunal fistula includes 
those patients in whom the aorta or aortic graft is in 
continuity with the interior of the small bowel and its 
contents, and this criterion was applied by us: as séen 
below, only 11 patients (48%) had overt bleeding as a 
symptom. 


Materials and Methods 


Over a 14-year period from 1972-1985, 18 consecu- 
tive patients with secondary aortoduodenal fistula were 
admitted to the Texas Heart Institute—St. Luke’s Epis- 
copal Hospital. Two other patients with aortojejunal fis- 
tula presented during this time and were included in this 
analysis. Between 1979 and 1985, two patients with 
aortoduodenal fistula and one patient with aortojejunal 
fistula were managed by the cardiovascular service at the 
Hermann Hospital. Thus, 23 consecutive patients com- 
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TABLE 1. Incidence of Symptoms and Related Mortality 


No. of Related 
- Patients Mortality 
Fever 7 (30%) - 1 (14%) 
. Fever/bleeding* 5 (22%) 1 (20%) 
Bleeding 6 (26%) 1 (17%) 
Fever/ruptured FA 2 (9%) 2 (100%) 
Fever/graft failure l 2 (9%) 2 (100%) 
Graft failure 1 (4%) 0 (0%) 
Total 23 ; 7 (30%) 


" Bleeding refers to gastrointestinal bleeding. FA = false aneurysm. 


prise this report: no patient was omitted from considera- 
tion, and follow-up to death or the current time (a mini- 
mum of I year follow-up) was available for all patients, 
an average of 5.2 years for survivors of their initial hos- 
pitalization. The study group comprised 19 men (83%) 
and four women; the mean age was 61 years (range: 
42-77 years). : 


Previous Podne 


All 23 patients had had anastomosis of a Dacron graft 
to the infrarenal abdominal aorta; one previous graft 
was woven, placed for a ruptured aneurysm, and the 
remainder were knitted. Thirteen patients had one pre- 
yious procedure, nine patients had two previous proce- 
dures, and one patient had three. previous procedures. 
Sixteen patients (70%) had their previous operations at 
other institutions. Six patients had undergone original 
operations for aneurysmal disease; only one patient had 
had a second previous operation for residual aneurysm 
below the renal arteries. The remainder of the group had 
aortoiliac occlusive disease and had been subjected to 
either aortoiliac or aortofemoral bypass grafts, and, ina 
few instances, a combination of the two. Three of the 
proximal aortic anastomoses were of the end-to-side va- 
riety, and all were performed in other institutions. No 
patient had had a previous aortoenteric fistula nor graft 
infected by another mechanism. — 


The average interval between the last previous proce- 


dure and presentation to us with aortoenteric fistula was 
5.5 years with a range of 6 months to 14 years. Of the 
eight patients with an interval less than 2 years, two had 
a long, anteriorly kinked tube graft placed for aneurysm 
at another hospital, whereas the other six patients had 
had two previous procedures. The patient with three 
previous procedures had an interval of 1] years. 


Preoperative Symptoms 


The various combinations of symptoms and their re- 
spective frequencies are shown in Table 1, along with 
the related mortality according to symptom. Of the en- 


Ann. Surg. « June 1987. 


tire group, fever was present in 70%, and overt gastroin- 
testinal bleeding was present in 48%; only 22% (5 pa- 
tients) had the classic combination of fever and gastroin- 
testinal bleeding. In four of the patients with bleeding as 
their only symptom (17%), we defined the bleeding as 
massive: sufficient to produce hemodynamic instability 
and require immediate blood transfusion. Two patients 
had severe weight loss as an additional symptom. Two 
patients had fever and a ruptured false aneurysm, two 
had fever and graft failure, and one had graft failure 
alone. Of the three patients with graft failure, there was 
thrombosis of the “aortic” part of the graft in one pa- 
tient and thrombosis of only one limb in the others. 

The majority of patients had symptoms for relatively 
short intervals before presentation, but the average 
length of time of symptoms was 3.2 months because five 
patients had symptoms for 6 months or longer, extend- 
ing up to 18 months in one patient. The five patients 
with prolonged symptoms had recurrent bouts of fever 
as their only symptom; none had overt bleeding. Al- 
though it is difficult to say for sure that all of these febrile 
symptoms were related to longstanding graft infection, 
we can only say that no other cause of fever was discov- 
ered, there was no change in the pattern of symptoms 
before operation, and there was no fever of unknown 
origin after operation. 

Those patients with bleeding as a ‘symptom (11 pa- 
tients) had an average of 3.6. weeks of symptoms before 
presentation, whereas those patients with false aneu- 
rysms or graft failure (5 patients) presented during the 
first week of symptoms, with the exception of one who 
occluded one limb of his aortobifemoral graft, by his- 
tory, three weeks before admission. 


Management 


Most patients with fever as a symptom had received 
some form of antibiotic theapy before operation, and 
intravenous antibiotics were generally begun in the hos- 
pital when the diagnosis was entertained seriously. A 
wide variety of antimicrobial drugs was used, in part 
related to the regimens in ‘vogue during the various pe- 
riods of the 14 years of study, and in part related to 
specific therapy related to positive blood cultures that 
were present in five (22%) of the patients. All patients 
received intravenous.antibiotics in the postoperative pe- 
riod, related in half of the instances to specific bacteria 
isolated either from blood culture or from intraoperative 


‘cultures. Antibiotic therapy was continued for periods 


that varied from 4 days to several weeks according to 
individual postoperative status. 

Operation was done with varying degrees of urgency 
according to the patients’ symptoms and clinical condi- 
tion. Many patients were in the hospital for several days 
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before establishment of the likely diagnosis. It is clear 
that surgeons were more concerned with aortoenteric 
fistula as a likely diagnosis than our medical colleagues. 
One patient had vagotomy, pyloroplasty, and oversew- 
ing of a duodenal ulcer 1 week before operative therapy 
of his aortoduodenal fistula. 

A long midline laparotomy. incision was used in every 


instance. Proximal aortic control was obtained often by 


occluding the aorta at the diaphragm, but in several 
instances proximal control was obtained just above or 
just below the renal arteries. The fistula was divided, the 
duodenum oversewn, and a formal resection of a loop of 
jejunum performed in three patients: two with aortoje- 
junal fistula and one with aortoduodenal fistula; one 


_ jejunum was repaired primarily. 


Management of the graft itself depended on whether 
or not it was functional at the time of operation, the 
status of the native iliac systems, and the perception of 
the degree of infection present. In all but two instances, 
the proximal part of the graft was removed, often with a 
cuff of aorta if the latter appeared involved in the in- 
flammatory process; the two exceptions comprised pa- 
tients in whom the fistula was related to one limb of a 
bifurcation graft, and the single limb was replaced. Ten 
patients had part of the old graft left in place because it 
appeared uninvolved by infection. In general, those pa- 
tients with a short previous graft for aneurysmal disease 
had replacement with another short graft, but there were 
instances where a short graft either to the distal aorta or 
proximal iliac arteries was replaced with an aortobifem- 
oral graft because of occlusive disease in the iliac arter- 
ies. In all three instances of a previous end-to-side prox- 
imal anastomosis, the new graft was connected proxi- 
mally by an end-to-end technique. A woven Dacron 
graft was used in two patients with a ruptured false aneu- 
rysm, in one patient who was perceived as having a 
coagulopathy, and in two others in whom the reason 
was not entirely clear; all other patients had repair with a 
knitted Dacron graft. 

Fourteen patients had interposition of the greater 
omentum as a protective barrier between the repaired 
small bowel and new aortic graft, as shown in Figure 1. 
The remaining nine patients had closure of the retro- 


peritoneal incision by repair of whatever tissue was ` 


available locally. 


' Results 


There were five hospital deaths (22%), four in the first 
10 days of sepsis and multisystem organ failure in two 
cases, and of stroke and myocardial infarction in one 
case each. One patient died 6 weeks after operation of 
persistent duodenal fistula, sepsis, and intestinal ob- 


struction. There was no graft-related problem in any of - 
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FIG. 1. The greater omentum is passed down between the duodenum, 
upper left, and aorta-graft, anchored securely to the tissues between the 
aorta and vena cava, and sutured to the edges of the retroperitoneal 
incision, separating effectively the graft from the small bowel. A similar 
technique is applicable when the jejunum is involved rather than the 
duodenum. i 


these patients, and we were unable to implicate the grafi 
management technique in the mode of death of any 
patient. | ; 

Four of these five deaths occurred in the first 5 years 
of the study; there was only one hospital death (6%) in 
the 18 patients present in the last 9 years of the study. 
Two of these first five patients had infected false an- 
eurysms, but otherwise we were unable to determine 
that their clinical state was worse than those in the latter 


group. 
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TABLE 2. Factors Associated with Mortality and Morbidity 


Related 
Mortality Morbidity 
Abscess 3/5 (60%) 2/3 (67%) 
No abscess ` 4/18 (22%) 1/15 (7%) 
Omental interposition 0/12 (0%) 
None 3/6 (50%) 
Old graft left in place 0/9 (0%) 


Eighteen patients were discharged from the hospital 
alive and well, and were potential candidates for graft- 
related problems. Hospital morbidity was not pro- 
nounced except for two patients who remained in the 


hospital 71 and 91 days, respectively, with varying de- 


grees of sepsis, renal failure, pulmonary failure, and 
need for parenteral nutrition, and excluding these two 
patients, the average length of hospitalization for survi- 
vors was 17 days (range: 10-25 days). Of these 18 pa- 
tients, 15 (83%) have had no graft-related problems. 
Two patients had rupture of the proximal anastomosis, 
1 month and 3 months after discharge, respectively, and 
both died of bleeding. One patient presented to us with a 
large false aneurysm at the proximal anastomosis, had 
replacement of the proximal part of the new graft, no 
infection was ever documented, and he remains well 5 
years later. All patients who had graft-related problems 
had removal of all of their previous graft material at 
their initial procedure for fistula. There was thus an 11% 
graft-related mortality rate in survivors of their initial 
hospitalization for aortoenteric fistula during a follow- 
up that averages 5.2 years, and has been more than | 
year in every patient. 

Table 2 shows the risk for mortality and graft-related 
morbidity according to whether or not a retroperitoneal 
abscess was present, whether or not an omental interpo- 
sition had been performed, and whether or not some of 
the old graft material was left in place. There was a 
statistically significant association between the presence 
of retroperitoneal abscess and the occurrence of both 
mortality and graft-related morbidity, and statistically 
significant protection against graft-related problems 
when an omental interposition was performed. In fact, 
omental interposition obviated graft-related morbidity, 
even when an abscess was present. 

Two unrelated deaths occurred in the survivors, one 
each of stroke and myocardial infarction. One patient 
has had a subsequent coronary artery bypass procedure, 
and one patient has had a femoral popliteal bypass. 

There was no loss of limb in the series. 


Discussion 


Sir Astley Cooper described a case of primary aor- 
toenteric fistula in 1817, wheres the first report of the 
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secondary type was by Brock after a homograft aortic 
repair in 1953; Heberer is credited with the first success- 
ful repair of such a fistula in 1957.' Secondary aortoen- 
teric fistula is believed to occur from apposition of the 
bowel to the graft, erosion of the bowel by the pressure 
pulses in the graft, infection of the graft by the duodenal 
or jejunal contents, and finally disruption of the proxi- 


‘ mal anastomosis, or less commonly the graft itself, by 


this infectious process. The distal duodenum and proxi- 
mal jejunum contain between 0 and 10'° bacteria per 
gram of contents,’ much less than the colon (10!°-10'%), 
but clearly enough to produce infection in many in- 
stances of erosion by a vascular graft. The proximal 
small bowel contains a wide range of aerobic bacteria, 
but not the anaerobic bacteria that appear first in the 
ileum, and are common in the colon.’ 

Because initial attempts at local closure of fistulas 
without replacement of the graft were generally unsatis- 
factory with recurrence of infection and bleeding," 
there developed the consensus that optimal operative 
management required a radical approach with total graft 
removal, aortic stump closure, and extra-anatomic 
grafting.’-® All of these latter eight reviews and reports 
have appeared since 1980; therefore, the opinions ex- 
pressed are current. 

Despite this apparent consensus, the results of such 
radical therapy leave much to be desired* with hospital 
mortality rates of 50% or greater,®!° an incidence of 
aortic stump blowout up to 33%,°!! and unacceptably 
high rates of amputation, up to 25%® or more, in many 
instances bilateral. 

In contrast, our results with conservative operative 
management appear more favorable, with no amputa- 
tions, a 17% incidence of related complications, and a 
hospital mortality rate of only 6% in the 83% of our 
patients seen in the last 9 years of the study. O’Hara et 
al. also noted an improvement in recent results. It was’ 
unclear to us, however, whether this improvement re- 
lated to better operative, anesthetic, or postoperative 
management. 

A recent report by Thomas and Baird!* in the British 
literature supports the idea of conservative manage- 
ment, even advocating, once more, simple repair of the 
fistula without regrafting. These authors also stressed the 
utility of the greater omentum as a barrier between the 
duodenum and aortic anastomosis. There is experimen- 
tal support for this technique in a canine infected-graft 
model,!? and indeed, no patient in our series had a 
graft-related complication when the omental interposi- 
tion was performed, even in one patient in whom a 
retroperitoneal abscess was present. Although it is a 
well-defined surgical principle that foreign material 
should not be placed in an infected field, we believe that 
this is another example, similar to replacement of in- 
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fected cardiac valves, where the results and the alterna- 
tive justify breaking the rule. 

We did not find correlations with outcome related to 
the presence of fever as a symptom, positive blood cul- 
tures, positive intraoperative cultures, or regimens of 
antibiotic therapy. In our experience, however, the pres- 
ence of frank infection in the retroperitoneum was an 
indicator of poor prognosis both with respect to hospital 
mortality and related complications. In retrospect, it 
seems clear that there is a spectrum of degree of infec- 
tion present in these patients, and although we believe 
that others may have overtreated some patients with 
minimal infection, it is certainly possible that we may 
have undertreated some patients who had high degrees 
of retroperitoneal infection. Whether or not omental 
interposition is adequate in dealing with retroperitoneal 
abscesses remains to be determined. 

Whatever the case for patients with retroperitoneal 
abscesses, the fact remains that the vast majority of our 
patients have done well without extra-anatomic by- 
passes, avoiding entirely the complication of loss of 
limb, and removing the chance of aortic stump blowout. 
Kleinman et al.’ noted residual infection and bleeding 
in all four of their patients in whom retroperitoneal graft 
material was left behind; our data do not support this. 
All nine of our patients in whom graft excision was only 
partial obtained a good result. 

Although the development of axillofemoral bypass by 
Blaisdell and Hall!* was certainly a significant develop- 
ment in vascular surgery, the fact remains that this pro- 
cedure is not as successful as aortofemoral grafting in the 
management of occlusive disease,!*!6 and is generally 
reserved for high-risk patients and others in whom a 
transabdominal approach is contraindicated. For this 
reason also, a radical approach to aortoenteric fistula is 
less attractive as a long-term strategy. 

In conclusion, we continue to believe that conserva- 
tive operative management is optimal for the majority 
of these patients, and that omental interposition is an 
important technical adjunct. Although we cannot give 
supporting data, we believe that a prolonged course of 
antibiotics should be given. It is likely that our conclu- 
sion applies not only to those with aortoenteric fistula, 
but also to other causes of graft infection. Conservative 
management with partial graft excision may well suffice. 

Little has been said of the follow-up of these patients. 
They should probably all have sequential noninvasive 


DISCUSSION 


Dr. HUGH H. TROUT, II (Bethesda, Maryland): I congratulate Dr. 
Walker and his team for their report. They offer ample evidence to 
confirm the thesis stated in their abstract: that the approach they rec- 
ommend for secondary aortoenteric fistulae is as effective as removing 
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studies to try to obviate sudden rupture of a false aneu- 
rysm of the proximal anastomosis, arteriography if there 
is any doubt, and perhaps a “second-look” laparotomy 
for those with advanced infection, abnormal noninva- 
sive or arteriographic studies, or the recurrence of such 
symptoms as unexplained fever. 

We hope that this report will stimulate others to try 
conservative operative management in-an attempt to 
avoid the drawbacks of more radical techniques. 
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the aortic prosthesis, oversewing the aorta, closing the abdomen, and 
then constructing a remote or extra-anatomic bypass. 

(Slide) On review 3 years ago of all the reports of patients who did 
not exsanguinate during the operation, there were 75 patients treated 
by aortic graft removal and then construction of a remote bypass with 
an in-hospital mortality rate of 53%. This report shows substantially _ 
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better results in morbidity as well as mortality. This approach, how- 
ever, is not without its problems. 

(Slide) In 1983, Bunt reviewed the medical literature for patients 
with secondary aortoenteric communications and reported a mortality 
rate of 59% for those treated with graft removal and insertion of a new 
graft in the same (or in situ) position. In contrast, the figures that I have 
collected for the remote bypass and then removal of the graft, there 
were 29 patients with only five deaths for a mortality rate of 17%. 
Although the San Francisco group does not separate their aortoenteric 
fistula group from their infected aortic graft group, they too report a 
great advantage of performing the remote bypass first. 

In summary, it seems that if the diagnosis of aortoenteric fistula has 
been established, the best treatment is to construct a remote bypass and 
then remove the aortic graft. If, however, the patient is bleeding, this 
report suggests that graft removal and in situ grafting is as good as graft 
removal followed by construction of a remote bypass, and indeed, it 
may be better, especially if someone as technically proficient as Dr. 
Walker and his team is around to help out.. 


Dr. JERE W. LORD, JR. (Bedford, New York): Dr. Walker and his 
colleagues have presented a remarkable series of patients who were 
saved from the devastating complication of aortoenteric fistula. They 
stressed the value of the greater omentum as a protective barrier 
around the prosthetic replacement. 

The purpose of my discussion is to recommend a free omental graft 
as a prophylactic against the possible development of an aortoenteric 
fistula in the original operative procedure. 

From 1953-1966, I did 141 procedures on the abdominal aorta with 
three aortoduodenal fistulae developing 1, 2, and 12 years after the 
initial operation. Replacement of the prosthesis saved one patient, 
whereas the other two patients died of exsanguinating hemorrhages. 
Their fistulae were confirmed at autopsy. 

In 1966, one of my colleagues, Dr. Giusseppe Rossi, developed the 
procedure of taking a free omental graft, approximately 10 X 5 cm, 
tacking it down on all sides with interrupted sutures to cover the aorta 
proximal to the prosthesis and distally beyond its limits. The posterior 
peritoneum was then rejoined over the omental graft or, if under 
tension, tacked down to it. 

From 1967-1983, I placed 177 prostheses in the management of 
aortic aneurysms and aortic obstruction without a known aortoenteric 
fistula. During this same period Dr. Rossi resected 320 aortic aneu- 
rysms without a postoperative fistula. 

This simple maneuver of placing a free omental graft over a prosthe- 
' sis may prevent one of the most feared complications of surgical pro- 
cedures on the abdominal aorta. 


Dr. NORMAN M. RICH (Bethesda, Maryland): We all recognize this 
tragic problem. I rise to congratulate and thank the authors for re- 
minding us that there is an alternate technique that can be successful in 
our armamentarium. 


We had a similar experience at Walter Reed 15-20 years ago of eight. 


patients with no operative mortality and essentially no morbidity. The 
ninth patient, however, became infected after using the approach that 
the authors have just outlined today. 

At that point the extra-anatomic bypass was becoming popular, and 
we were hesitant to tell anybody about our experience. I am going to 
look at even the remote bypasses that we have done as Dr. Trout has 
mentioned as well as the more standard approach, because I do not 
believe we have improved our experience at Walter Reed by changing. 
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I would emphasize that there are some procedures that we do to offer 
an alternate approach to a complex problem and a diseased state. 
Whatever we do, it is temporizing, and if we can do something that has 
reasonably good results without resulting in a host of other potential 
complications, we do the best that we can for the patient. 


Dr. J. DAVID RICHARDSON (Louisville, Kentucky): I rise because 
the tone of my discussion may be a bit different from the other discus- 
sants, and I wanted to express a note of caution. 

IfI interpreted the numbers on outcome correctly, I wonder whether 
or not they represent such good results. There were four early deaths. 
Two of those deaths were from sepsis. Part of the initial problem is to 
try to treat sepsis with retroperitoneal drainage and as wide a debride- 
ment as possible. I believe reinsertion of a graft makes that more 
difficult. In the 16 patients who were followed-up long term (2 were 
lost to follow-up), there were four major vascular complications, and 
three of those patients died. 

We presented a series of patients with true infections of the aortic 
graft last year. If one excluded the hemorrhage deaths from aortoduo- 
denal fistula, there was one late death that was absolutely unrelated to 
the vascular problem. There were no patients with limb loss and no 
recurrent infection. We totally removed the graft and used extra-ana- 
tomic bypass, generally of the axillobifemoral type. There is no ques- 
tion that this is an extraordinarily difficult problem, and no matter 
how you manage it, there are going to be some patients who will have 
bad results, but I believe the time-honored approach does offer some- 
thing of benefit in these patients. Some of the older data on mortality 
from graft infections are probably not comparable to the best results 
that can be obtained today. Our results and a much larger series from 
San Francisco suggest that the so-called standard approach actually 
gives reasonable results given the magnitude of the problem. 


DR. WILLIAM E. WALKER (Closing discussion): I am grateful to the 
discussants for their remarks, and have little argument with most of the 
points that were made. 

Dr. Richardson is correct that it is not entirely fair to compare recent 
results with those from the past: as seen in our series, the morbidity and 
mortality from aortoenteric fistula have declined significantly with 
improved techniques of intensive care. It remains, however, that aortic 
stump “blowout” is a prominent complication in every major report of 
extra-anatomic grafting, and that this approach has been responsible 
for a real incidence of loss of limb, frequently bilateral. 

We believe that Dr. Lord is correct; the omental interposition seems 
to be a critical step in the avoidance of future problems, and we now 
use it in most instances of aortic grafting, primary or secondary. There 
is indeed experimental evidence for significant protection by omental 
onlay i in the management of aortic grafts. 

It is unfortunate that Dr. Rich’s bad result in his ninth patient 
precluded his reporting his eight successful previous patients, but his 
data strongly support our position. 

In closing I would acknowledge briefly the contributions to this work 
of one other person, your lately deceased member Tommy Johns of 
Richmond, the greatest man I have ever known, who convinced me to 
move from the ivy-covered spires of Glasgow to the slums of East 
Baltimore, who introduced me to my wife and thereby to my senior 
co-author, and who brought me first to the Southern Surgical Associa- 
tion 17 years ago. Without his support, this paper would not have been 
given today. 
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_ B-mode ultrasound was prospectively evaluated for its ability 


to preoperatively assess the adequacy of venous conduit for 
arterial reconstruction. Fifty-one patients who had lower ex- 
tremity revascularization had real-time imaging of the sa- 
phenous and cephalic veins. Veins were judged adequate based 
on size, compressibility, and absence of sclerosis or intralu- 
minal echoes. All mapped veins were. explored and assessed by 
the standard criteria for suitability. Vein size was determined 
from completion angiograms, and wound complications re- 
corded and compared with patients who had similar procedures 
in the 12 months before the use of vein mapping. Preoperative 
mapping was found to be accurate in 50 to 51 patients (98%). 

Vein size as determined by B-mode ultrasound correlated well 
with angiograms, R = 0.8539 overall with R > 0.9 in the last 7 
months of the study. Wound complications occurred in 2% of 
the patients who had preoperative mapping and in 17% of the 
historic controls. Preoperative vein mapping using B-mode ul- 
trasound is an accurate method of determing vein suitability for 
use in arterial reconstruction. It i improves operative planning 
and can contribute to a reduction in wound complications. 

Veins determined to be unusable by preoperative scanning 
need not be explored. 


DEQUATE PREOPERATIVE IDENTIFICATION of 
venous conduit for. arterial reconstruction has a 


number of potential advantages. It would (1) 
allow the determination of venous size and quality ina 
physiologic situation before manipulation, (2) obviate 
unnecessary dissection in patients without usable vein, 
( 3) allow a search for suitable alternative venous conduit 
in the arms or contralateral leg when the ipsilateral sa- 
phenous vein is inadequate, and (4) direct skin incisions 
so that a minimum of dissection would be required for 
venous exposure. High resolution, B-mode ultrasound 
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has been shown to provide high-quality real-time 1 images 
of the upper and lower extremity venous systems.’ Sa- 
phenous and cephalic veins are particularly well visual- 
ized because of their superficial location, and measure- 
ments of vein diameter can easily be performed at multi- 
ple points along the course of the vein. Preoperative 
venous mapping using B-mode ultrasound thus appears 
to be an ideal technique for the preoperative assessment 
of venous conduit. This prospective study of 51 patients 
who had venous B-mode ultrasound before lower ex- 
tremity arterial reconstruction confirms this hypothesis 
and demonstrates that preoperative saphenous. and ce- 
phalic vein mapping accurately predicts vein size, qual- 
ity, and location when compared with surgical explora- 
tion and intraoperative completion angiograms. | 


Materials and Methods 


Fifty-one patients who had lower extremity arterial 
reconstruction over a 12-month period were prospec- 
tively studied. The mean age was 62. 6 + 6.5 years and 
38% had diabetes mellitus. Rest pain or tissue loss was 
the indication for arterial reconstruction in 38 of 51 
patients (75%), whereas 12 patients (23%) had severe, 
progressive intermittent claudication. One patient had 
reconstruction ofa popliteal aneurysm. Popliteal and/or 
tibial artery occlusion was identified on preoperative an- 
giography in 32 patients (62%) so that distal tibial artery 
bypass grafts were required for limb salvage. Nineteen 
patients (38%) were believed to need femoral popliteal 
bypass (73% below knee) for arterial reconstruction. 

All patients had preoperative ultrasonic venous map- 
ping after the type of lower extremity reconstruction 
required had been determined by angiography and 





Fics. 1A and B. A. Cross-sectional image of the greater saphenous vein 
in the mid-thigh. B. Measurement of venous diameter in the same 
image. 


doppler testing. The adequacy of the ipsilateral sa- 
phenous vein was investigated first. Saphenous venous 
images were obtained using a high-resolution real-time 
imaging system with an 8-mHz transducer (Biosound 
2002, Biosound Incorporated, Indianapolis, IN). Using 
this system, the vein could be visualized either longitudi- 
nally or in cross-section, and measurement of venous 
diameter was possible with a reported axial point-to- 
point discrimination of 0.3 mm (Fig. 1). The vein was 
examined from the saphenofemoral junction to the 
ankle with the patient in a modified reversed Trende- 
lenberg position. Venous images were assessed to deter- 
mine the degree of compressibility, thickness of the vein 
wall, and the presence of intraluminal echoes suggestive 
of previous phlebitis.'! Measurements of venous diame- 
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ter were taken in each of six locations (Fig. 2) and re- 
corded. The course of the vein in the lower extremity 
was then marked with indelible ink if the vein was be- 
lieved to be adequate for use as a lower extremity arterial 
bypass graft. Veins were judged to be adequate if the 
venous diameter was greater than 2.5 mm, the vein was 
easily and completely compressible, the vein wall was 
nonsclerotic, and the vein lumen was free of intralu- 
minal echoes over the portion of the vein that would be 
required for the proposed arterial reconstruction. If the 
portion of the vein of adequate size and quality was of 
inadequate length for the proposed reconstruction, it 
was then judged to be appropriate for use only as the 
distal end of a prosthetic/venous composite graft. 

If the vein was of good quality but of inadequate size, 
the study was repeated after the patient had been stand- 
ing for 5 minutes. If the ipsilateral saphenous vein still 
appeared to be unusable as a complete vein graft, the 
opposite saphenous vein was then similarly studied. If 
this was believed to be inadequate, both cephalic veins 
were studied from the antecubital fossa to the shoulder. 
Cephalic veins were similarly judged as adequate when 
the previously stated criteria were fulfilled. 

All patients then had arterial reconstruction by one of 
the two senior authors (JMS, TCF). At the time of sur- 
gery all mapped veins were explored and judged as ei- 
ther adequate or inadequate for use as arterial conduit 
by standard vascular criteria independent of the preop- 
erative vein mapping results. Ipsilateral saphenous vein 
was used as arterial conduit whenever possible, either as 
an in situ or reversed vein graft based on the surgeon’s 
preference. When only a short segment of adequate vein 
was available in the ipsilateral leg, it was the policy to 
use it as the distal portion of a composite graft rather 
than harvesting vein from the opposite lower extremity. 
Completion angiograms were obtained as a routine part 
of the arterial reconstructive procedure. 

Preoperative measurements of venous diameter ob- 
tained by ultrasonic venous mapping and corresponding 
values from the same section of the vein on completion 
angiograms were then compared to assess the accuracy 
of preoperative venous diameter determinations. The 
magnification factor on each completion angiogram was 
determined by comparing measurements of Hemoclips® 
present on each radiograph to the known length of these 
devices. Thirty-six pairs of values were obtained from 30 
patients. In the remaining 21 patients either completion 
angiograms were unavailable for review or comparative 
venous segments on ultrasound and completion angio- 
grams could not be accurately identified. Correlation 
between these two sets of values was then determined by 
regression analysis. 

Patients achieving immediate limb salvage, defined as 
an intact extremity after arterial reconstruction for at 
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least 1 month, were then followed by routine clinical 
examination and doppler testing to assess graft patency 
and long-term limb salvage. Long-term follow-up infor- 


~ mation was obtained from review of the patient’s ‘clini- 


cal record and was available in 96% of patients in this 
study. Mean follow-up was 13.3 months, and because of 
this short follow-up period, graft patency and overall 
limb salvage results are presented as the percentage of 
patients with grafts patent and/or limbs intact at 12 
months. Differences in immediate limb salvage, graft 
patency, and overall limb salvage were compared using 
chi-square analysis. 


Results 


The preoperative judgment of whether saphenous or 
cephalic veins were adequate for use as arterial conduit 
was confirmed to be accurate in 50 of 51 patients (98%). 
In one patient a vein believed to be of adequate size over 
an insufficient length for complete vein grafting and 
thus appropriate only for use as part of a composite graft 
was used as an in situ femoral popliteal bypass. This 
patient was examined in the recumbent position while 
in the intensive care unit shortly after an episode of 
hypotension, and this may have contributed signifi- 
cantly to the incorrect preoperative judgement that the 
usable portion of this vein would be of inadequate 
length for the proposed reconstruction. 

Twenty-seven of 32 patients judged to have adequate 
venous conduit for vein grafting by preoperative map- 
ping had vein bypass grafts (Table 1). The remainder of 
the veins judged adequate for complete venous bypass 
grafting were used as portions of composite grafts. Com- 
posite grafting was necessary in two instances because 
grafts of unusual length were required for complete arte- 
rial reconstruction (1 axillopopliteal composite graft and 
| femoral popliteal posterior tibial sequential graft); in 
two instances because the operating surgeon chose not 
to use the portion of the vein that was smaller than 4 
mm in diameter and in one instance because a sa- 
phenous vein was found to have been divided at the 
level of the knee during a previous reconstructive proce- 
dure and after repair was not of adequate length for a 
femoral dorsalis pedis bypass. Because the vein was pa- 
tent just proximal and distal to the point of division, this 
venous injury was not recognized on preoperative map- 
ping. 

Ten patients were identified by preoperative mapping 
to have vein segments adequate only for composite 
grafting, including two patients in whom only cephalic 
veins were adequate for use as arterial conduit. Seven 
patients had composite prosthetic vein grafts. One pa- 
tient had a reversed saphenous vein popliteal tibial graft 
that promptly failed in the early postoperative period 
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FiG. 2. Location of the six standard measurements that were recorded 
as part of all venous mappings. 


and in retrospect was probably an inadequate conduit. 
In one patient the short segment of adequate vein was 
used as a long patch profundoplasty in conjunction with 


a prosthetic femoral popliteal bypass. The third patient 


was the one previously described who had successful in 

situ femoral popliteal bypass. 
In nine patients judged to have inadequate vein by 

preoperative mapping, surgical exploration revealed no 


TABLE 1. Arterial Reconstructive Procedures Versus 
a th Mapping shaded 


Adequate Veins Adequate Seancat Unusable Vein 

(N = 32) (N = 10) l ‘(N= 9) 
Vein grafts (27) Vein grafts (2) Prosthetic grafts (4) 
Composite grafts (5) Composite grafts (7) Vein angioplasty 
l (1) 
Prosthetic grafts (1) Attempted throm- 

me ‘ bectomy (2) 

- Primary‘amputa- 


tions (2) 
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FIG. 3. Scattergram of venous diameter measurements obtained from 
preoperative ultrasound and completion angiograms. Thirty-six pairs 
of values were obtained from 30 patients. Measurements are in milli- 
meters. 


usable veiti. These patients had a variety of operations as 
shown in Table 1. 

Vein diameter as determined by preoperative ultra- 
sonic imaging correlated. well with measurements ob- 
tained from completion angiograms (Fig. 3). This corre- 
lation also improved as experience with the technique 
increased. Over the last 7 months of the study the corre- 
lation coefficient for the two sets of measurements ex- 
ceeded 0:9 (R = 0. 9069). As expected, measurements 
made from the completion angiograms after the vein 
was distended by arterial pressure were alriiost always 
larger than measurements obtained from preoperative 
mapping. The average increase in vein sizé after expo- 
sure to arterial pressure was 0.49 mm or approximately 
12%. In only two instances did the preoperative assess- 
ment appear tò overestimate venous diameter measured 
fromm completion angiography, and iù these patients re- 
versed saphenous vein grafting was done so that location 
of similar vein segments for comparison of preoperative 
and postoperative measurements was difficult. 


TABLE 2. Limb Salvage and Graft Patency Versus Preoperative 
Mapping (Results at 12 Months) 


Adequate 
Adequate ~ Segments 
Vein for of 
Vein Inadequate Unusable 
Grafting Length Veins 
. i (N=32 | (N= 10) (N = 9) 
Immediate limb salvage 97% 77% 56%* 
Graft patency 87% 70% 25%* 
87.5% 72% 25%* 


Overall limb salvage 


* Adequate vein > unusable vein p < 0.01, chi-square analysis. 
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Because the presence of adequate venous conduit for 
arterial bypass profoundly affects the success of lower 
extremity arterial reconstruction, determination of the 
presénce or absence of adequate venous conduit by pre- 
operative venous mapping was predictive of significant 
differences in immediate limb salvage, graft patency, 
and long-term limb salvage (Table 2). Imimediate limb 
salvage was higher in patients with adequate vein than 
patients without usable vein. Long-term graft patency 
and overall limb salvage were also closely related to the 
results of preoperative mapping. In patients without us- 
able veins, only the two patients who were candidates 
for prosthetic femoral popliteal bypass grafting and a 
patient who had reconstruction with a proximal pros- 
thetic femoral posterior tibial bypass achieved long-term 
limb salvage. Thus, patients without adequate venous 
conduit by preoperative mapping who required distal 
tibial bypass grafting could. be identified as having little 
likelihood of successful arterial reconstruction. : 

An unexpected but not surprising additioial benefit 
of preoperative venous mapping was a very low inci- 
dence of venous wound complications after reconstruc- 
tive procedures. When the incidence of venous wound 
complications in patients who had preoperative map- 
ping before reconstruction was compared with a group 
of patients who had arterial reconstruction by the same 

surgeons in the same institution the year before the in- 
troduction of preoperative venous mapping, a statisti- 
cally significant drop in the number of venous wound 
complications was observed (17% vs. 2%, p < 0. 05). 
Although the control group used in this comparison is 
historic, the characteristics of the two patient groups 
were quite similar, and in particular, the incidence of 
diabetes mellitus, severe ischemia, and distal recon- 
structive procedures were similar in both groups. Since 
preoperative venous mapping reduces the amount of 
dissection necessary for venous exposure by allowing the 
accuraté placement of skin incisions, this benefit of pre- 
operative mapping is not surprising. | 


Discussion 


- Autogenous saphenous vein has been the preferred 
conduit for infrainguinal arterial reconstruction since it 
was first used by Kunlin in 1949.2 Patency rates of vein 
grafts are 30-40% greater than those of prosthetic arte- 
rial grafts,’ especially in the infrageniculate position. 
However, suitable sdphenous vein may. be lacking in 
25-50%* of patients requiring lower extremity arterial 
reconstruction when veins less than 4 mm in diameter 
are considered inadequate. In situ saphenous vein by- 
pass grafts have been reported to be successful using 
veins as small as 2.5 mm,’ thus significantly decreasing 
the number of patients requiring less suitable prosthetic 
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arterial grafts. In situ saphenous vein bypass grafts to 
limited outflow beds can also allow limb salvage in pa- 
tients that might have previously been considered unre- 


X constructable.® Successful use of these small veins re- 


quires accurate assessment of saphenous vein size and 
quality since the margin for error is greatly reduced and 
the use of inadequate vein dooms the patient to early 
graft failure and potential limb loss. 

The suitability of saphenous vein for use as arterial 
conduit is usually determined during operation. This 
commonly involves the exposure of the vein at the groin 
level and subsequent dissection until adequate length is 
exposed or until the vein becomes too small. Measure- 
ment of size is often arbitrary and of necessity only per- 
formed after the vein has been manipulated and is sub- 
ject to spasm. For this reason some surgeons remove the 
vein and hydrostatically dilate it before determining 
whether it will meet minimum size criteria. This is 
known to result in considerable damage to the endothe- 
lium and is not practical for the now popular in situ 
bypass. If the vein 1s determined to be inadequate, the 
surgeon may procede with the planned reconstruction 
using a prosthetic graft. If a distal tibial bypass is neces- 
sary, the surgeon may be tempted to abandon the re- 
construction, not being willing to blindly explore the 
contralateral lower extremity or an upper extremity for 
vein harvest. In addition, unsuccessful exploration re- 
sults in a significant amount of unnecessary dissection 
in an ischemic extremity where healing may be impaired 
even after revascularization. 

Preoperative assessment of the saphenous vein as per- 
formed by most surgeons is simply to inspect the vessel, 
at times with the aid of a tourniquet. If the ipsilateral 
saphenous vein appears unsatisfactory, the contralateral 
saphenous vein and perhaps the arm veins are similarly 
investigated. Preoperative or intraoperative venography 
has been reported to facilitate the determination of the 
adequacy of saphenous vein as arterial conduit, particu- 
larly when in situ bypass grafting is planned.”® Veith et 
al.’ reports that in 18 of 60 patients the operative proce- 
dure was modified based on the information obtained 
from the preoperative venogram. Although the value of 
preoperative venography in detecting anatomic varia- 
tions was obvious, the difference between the vein diam- 
eter as measured by venography compared with intraop- 
erative assessment was so large (73 + 5%) that no deci- 
sion as to the adequacy of the vein size could be made on 
the basis of the venography. In addition, factors other 
than vein size, such as vein wall thickness, which cannot 
be readily evaluated by venography have been reported 
to have a significant effect on vein graft patency.’ 

Sullivan et al.' have reported that high-resolution, 
real-time images of the veins of the upper and lower 
extremities can be obtained by ultrasound. Venous 
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thrombosis can be detected by the presence of intralu- 
minal echoes and the absence of venous compressibility. 
Echo-free, compressible vein was found to be normal. 
Recent reports!!! have examined the use of B-mode 
ultrasound in the preoperative assessment of saphenous 
vein for in situ bypass grafting or the evaluation of arm 
veins as potential arterial conduits. These preliminary 
studies have clearly suggested the utility of precperative 
venous mapping using B-mode ultrasound in cee 
who have arterial surgery. 

The results reported here further document the value 
of preoperative venous mapping using B-mode ultra- 
sound. As opposed to venography, ultrasound measure- 
ments of vein diameter are sufficiently accurate to allow 
preoperative assessment of the adequacy of saphenous 
and cephalic veins for use as arterial conduit. In addi- 
tion, venous imaging allows detection of previous phle- 
bitis or partial thrombosis. Because of the ease with 
which this information is obtained, if the ipsilateral sa- 
phenous vein is unusable, the contralateral saphenous 


vein or the arm veins can be immediately investigated. 


Preoperative vein mapping has also been shown to cor- 
relate very well with operative findings and in particular 
to allow exclusion of veins found to be unusable by 
preoperative studies. Because of this, we no longer ex- 
plore veins determined to be inadequate by preoperative 
mapping. Finally, because the amount of dissection is 
lessened by preoperative mapping, the incidence of 
wound complications is significantly lessened by this 
procedure. Preoperative saphenous and cephalic map- 
ping has become an important and routine adjunct to 
reconstructive arterial surgery in our hands. 
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DISCUSSION 


DR. JOSEPH LOUIS MULHERIN, JR. (Nashville, Tennessee): Dr. 
Copeland, I enjoyed your paper. Although we have no first-hand expe- 
rience with preoperative ultrasound evaluation of veins before femo- 
ral-tibial reconstruction, we have believed that the status of the vein 
used for the conduit was a major factor in the success of operation. 

In 1978, Bill Edwards presented to this Society our experience in 100 
patients who had femoral-tibial bypass graft and cited the difference in 
patency rates in patients in whom autogenous saphenous vein graft 
was available where the patency rate was 78%, and the patency rate 
when nonautogenous, either Gore-Tex® or umbilical vein grafts were 
used where the patency rate at 1 year was 25%. 

We have, subsequently, in patients requiring femoral-tibial bypasses, 
made every effort to obtain autogenous tissue whether it be from the 
arm or, more recently, the lesser saphenous vein, which we have found 
to be greatly preferable to cephalic veins. 

I ask Dr. Copeland two questions. One, have you evaluated the lesser 
saphenous vein? It is a little bit different anatomically from the sa- 
phenous or cephalic veins in that it is located deep to a fascial layer. 

Number two, having identified the sources of autogenous tissue, I 
note that you continue to use composite grafts when the vein in the 
ipsilateral leg is inadequate using a composite Gore-Tex or other syn- 
thetic graft with the usable vein. 

Given the information that you now have, have you started to go 
find the autogenous tissue that you have identified either in the other 
leg or the arms and put together autogenous composite grafts, and do 
you believe that this is worthwhile? 


DR. ROBERT B. SMITH, III (Atlanta, Georgia): We are indebted to 
the authors for demonstrating a practical, safe, and reliable method to 
determine adequacy of the venous conduit before planned arterial 
. reconstruction. If faithfully practiced, their method should greatly re- 
duce the incidence of time-consuming, unnecessary dissections in that 
20-30% of patients who turn out to have an inadequate vein after it has 
been fully surgically exposed. 

Others have recommended routine preoperative phlebography to 
demonstrate the anatomy and dimensions of the greater saphenous 
system, but that technique is invasive, frequently underestimates the 
diameter of the vessel, and carries the small, but worrisome, additional 
risks of nephrotoxicity or chemically induced thrombophlebitis. 
Clearly all of these problems are avoided by the ultrasound mapping 
technique advocated by Dr. Copeland and his associates. 

J have several questions for the authors: (1) How much time is 
required for your resident or vascular laboratory technician to perform 
the preoperative mapping? (2) If you contemplate an in situ bypass, 
can the technique be used to identify with confidence the location of 
valves and/or branches of the saphenous vein before operation? (3) Do 
you find that obesity or scars related to previous surgical procedures 
are significant impediments to the performance of this B-mode exami- 
nation? (4) What is your philosophy concerning use of the greater 
saphenous vein from the contralateral limb? Specifically, would you 
use the contralateral saphenous vein when the reason for operation is 
other than a limb salvage effort, and would you use it when the arte- 
riogram indicates co-existing significant arterial occlusive disease in 
the opposite donor leg? 


DR. DAVID V. FELICIANO (Houston, Texas): The authors have pre- 
sented us with another technique of noninvasive vascular screening in 
the preoperative period, which is more accurate than physical exami- 
nation and certainly less invasive than a venogram. The correlation 
between the preoperative real-time ultrasound and subsequent opera- 
tive inspection of the studied vein was superb. In the absence of a 
satisfactory venous conduit, the opportunity for limb salvage in many 
of these patients was essentially lost. With such excellent results the 
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11. Salles-Cunha SX, Andros G, Harris RW, et al. Preoperative non- 
invasive assessment of arm veins to be used as bypass grafts in 
the lower extremities. J Vasc Surg 1986; 3:813-816. 


‘question simply has to be asked: should anyone perform limb salvage 


surgery in the lower extremity without preoperative evaluation of the 
potential saphenous conduit in addition to the standard arteriogram? I 
do not believe there is enough data available in this study and the other 
published studies to answer the question at this time. 

This is a well-written manuscript, but it does prompt some ques- 
tions. You chose a venous diameter of 2.5 mm on ultrasound as being 
characteristic of a satisfactory vein. This would certainly be true if you 
were performing all in situ bypasses but not if you were using reversed 
saphenous bypasses. How did you decide on this figure, and were all 
your bypasses performed subsequently in the in situ fashion? 

Secondly, did you go back and relook at the nine patients who failed 
their ultrasound examination? Are there multiple common features in 
these patients that would allow us to predict that their veins are bad 
based on their age, body size, body habitus, smoking history, etc., 
without using a venogram or an expensive ultrasound? 

There was an implication in the paper that the lack of a satisfactory 
saphenous or cephalic venous conduit is predictive of a probable poor 
outcome. I suspect this would offend Dr. Veith, Dr. Ascer, and many 
other experienced vascular surgeons who, through the use of short, 
distal bypasses, eversion endarterectomy of the superficial femoral ar- 
tery, extended profundaplasty, use of the deep femoral vein, etc., have 
made limb salvage a much more rewarding form of vascular surgery in 
recent years. The question is: would any of the nine patients without 
satisfactory venous conduit on your ultrasound studies have benefited 
from the addition of these admittedly heroic techniques, in retrospect? 


DR. CARLOS M. CHAVEZ (Brownsville, Texas): Dr. Copeland’s 
group has introduced an effective and relatively simple method to 
determine before operation the condition of the saphenous vein for 
bypass grafting. 

We have been using the duplex scan modality with a 10-mHz probe 
for the follow-up evaluations of patients with bypass and interposition 
grafts. This is done to anticipate any impending failures and impend- 
ing occlusive processes or false aneurysms. Serial studies are done at 
regular intervals and the findings are recorded. This is a noninvasive 
and painless procedure that can be repeated at will. 

I ask Dr. Copeland if he has any experience in the follow-up of his 
patients and any other patients in whom he has done bypass or graft 
interpositions with duplex scan. 


Dr. JAMES M. SEEGER (Closing discussion): Thank you for the 
opportunity to respond to the questions the discussants of this paper 
have raised. At the onset I thank the discussants for their careful con- 
sideration of our information and for their interesting questions. 

The thrust of what we were trying to do in this study is fairly 
straightforward. In evaluating patients who have limb-threatening 
ischemia, we all carefully evaluated arterial inflow and arterial run-off 
before surgery. The third necessary factor for a successful graft, that of 
adequate arterial conduit, has not been commonly evaluated in the 
preoperative period. 

Dr. Mulherin, we have had minimal experience in evaluating the 
lesser saphenous vein to date. We have mapped this vein and deter- 
mined its size in patients who we were planning to use the lesser 
saphenous vein as part of an autogenous replacement of an infected 
graft. The number of patients examined is probably only three to four, 
therefore I cannot comment much on that. 

In answer to your second question, which was also asked by Dr. 
Smith, it has been our policy in patients who have inadequate sa- 
phenous vein of the ipsilateral extremity and adequate contralateral 
saphenous vein not to use the contralateral vein. The reason for this 
policy is that our patients almost routinely have arterial disease in the 
contralateral extremity. In the few patients who have had essentially 
normal arteriograms of the contralateral extremity, we have then gone 
ahead and harvested the contralateral vein for use. Finally, I agree with 
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you that it is clear that adequate saphenous vein is one of the primary 
determinants of successful reconstruction. 

Dr. Smith, the time required for the vein mapping is approximately 
30 minutes and can be performed either in the vascular laboratory or at 
bedside. It is not a terribly expensive procedure, at least in our labora- 
tory, and the cost is in the range of 75-100 dollars. 

We can identify major vein branches fairly well, but we cannot 
identify small branches accurately enough to know exactly where they 
are to ligate them for the in situ bypass technique. Valves can be seen 
occasionally, but again, it does not seem that we can identify them 
accurately enough to know exactly where they all are. Some limited 
experience with intraoperative ultrasound, however, suggests that 
valves can be identified easily using this technique. 

Obesity was a problem in mapping the saphenous vein in the thigh in 
some patients since the 8-mHz or 4-cm probe that we used in this study 
identified saphenous veins well to a depth of only approximately 3-3.5 
cm. With the improved equipment that is now available, however, it 
appears that we will be able to identify all veins, down to depths of 8-9 
cm. Because of this, we believe obesity is probably not going to be a 
problem in the future. l 

Scarring does not appear to be a problem. We have mapped a couple 
of patients in whom their saphenous veins had previously been ex- 
plored, determined to be inadequate, and left in place. By saphenous 
vein mapping, these patients were found to have veins of adequate size 


Y for use, and this was confirmed at surgery. 
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Dr. Feliciano, I appreciate your comments. We have decided that a 
2.5-mm saphenous vein is of adequate size for use as an arterial con- 
duit based on previous reports of Leather’s group that such veins could 
be used for in situ bypass grafting. In addition, Taylor’s paper pre- 
sented 2 years ago suggested that even if the vein is reversed, veins as 
small as 2.5 mm could also be successfully used. We tend to use veins 
down to that size if they are of good quality, and the quality can be 
fairly well assessed by its compressibility and the thinness of the vein 
wall. | 

Finally, what about the nine patients who had unusable veins? Did 
we use other techniques? We are basically aggressive. in attempting 
limb salvage, and these patients all had endarterectomies, vein patch 
angioplasties, or prosthetic grafting when these were possible. How- 
ever, the l-year limb salvage rate of patients requiring distal tibial 
bypasses in whom we could not find adequate venous conduit for 
venous bypass grafting was only 17%. This is the reason that we suggest 
that in certain patients it may not be appropriate to attempt arterial 
reconstruction when adequate vein for arterial conduit cannot be 
identified. At least it may be appropriate to tell the patient what they 
are getting into before the procedure. 

Dr. Chavez, we have had some experience with following our in situ 
grafts using B-mode mapping and have found that to be particularly 
useful in identifying persistent A-V fistulas or graft stenosis. We believe 
this will be an even more useful technique in the future since deeper 
lying grafts can now be easily imaged. 
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Saphenous vein aortorenal bypass is the most commonly used 
surgical procedure for relief of renovascular hypertension. 
Years of experience have shown the procedure to be effective 
with satisfactory long-term results. Coexisting disease. condi- 
tions of the aorta sometimes make alternative methods of renal 
revascularization preferable, especially when more than one 
renal artery is involved. Such alternative procedures include 
transaortic endarterectomy, bilateral renal endarterectomy via 
a transverse incision across both renal arteries, or extra-ana- 
tomic bypass from the splenic, hepatic, or iliac arteries. Two 
- hundred twenty-five renal revascularization procedures per- 
formed either alone or in combination with other abdominal 
vascular procedures during the last 5 years is reported. In 18 
patients, one of the above procedures was performed. This 


experience with these various types of renal revascularization | 


will be discussed with particular reference to indications, tech- 
nique, and potential pitfalls of each procedure. 


and remains the mainstay in the surgical manage- 
ment of renovascular hypertension. Long-term 
studies have indicated satisfactory patency rates and 
good functional results in properly selected patients.! In 
our practice, saphenous vein bypass to the renal artery 
has been the most frequently performed renal revascu- 
larization procedure either alone or in conjunction with 
other aortic procedures. Over the past 5 years, we have 
performed 207 aortorenal bypasses using saphenous 
vein. One hundred twenty-five of these procedures were 
performed in conjuction with other abdominal vascular 
reconstructions. l 
In certain patients, however, the standard aortorenal 
bypass may present technical problems, usually related 
to severe calcific or soft atheromatous disease involving 
the aorta. In patients with stenotic lesions in multiple 


S APHENOUS VEIN RENAL artery bypass has been 
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renal arteries, individual bypass grafts to each vessel be- 
come tedious and time consuming, and an alternative 
method of revascularization becomes preferable. Occa- 
sionally, the cardiac status of a patient requiring renal 
revascularization may be such that cross-clamping of 
the aorta should be avoided. 

When faced with the above and similar situations, the 
vascular surgeon must be prepared to consider alterna- 
tive methods of renal revascularization. These may in- 
clude unilateral or bilateral renal endarterectomy, tran- 
saortic endarterectomy, or extra-anatomic bypass from 
either the splanchnic or iliac arteries. Over the past 5: 
years, we have performed one of the above procedures 
on 18 patients. This report reviews the results of these 
operations as well as the indications, advantages, and 
potential hazards of each procedure. 


Methods and Materials 


From January 1981-1986, we performed 225 renal 
revascularization procedures. Slightly more than half of 
these procedures were performed in conjuction with 
other major abdominal vascular procedures, usually an- 
eurysm resection or aortofemoral bypass. 

Table | shows a breakdown of the various procedures 
performed with mortality rates in each group. It should 
be noted that in 20 patients it was necessary to resect the 
abdominal aorta and replace it with a graft to have an 
adequate site for origination of an aortorenal bypass. 
The mortality rate in these 20 patients was 5%. 

In 18 patients, an alternative to aortorenal bypass was 
selected. Alternative procedures included transaortic 
endarterectomy in eight patients, transrenal endarterec- 
tomy in eight patients, and extra-anatomic bypass in 
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two patients. There were nine men and nine women in 
this group. Age rdnge was 51-80 years. 

In seven of the eight patients who had transaortic en- 
darterectomy, multiple renal artery stenoses were 
present. Four of these patients had simultaneous aneu- 
rysm resection or aortofemoral bypass. Significant com- 
plications developed in three patients. One patient had a 
severe ileus requiring prolonged nasogastric decompres- 
sion and parenteral alimentation. Another patient 
thrombosed one of three renal arteries on which endar- 
terectomy had been performed. In the third patient, 
technical problems in a severely diseased proximal aorta 
led to a bleeding diathesis and mesenteric emboli that 
ultimately were fatal. 

Of the surviving seven patients, hypertensioi was 
cured in two patients. In four patients, control of hyper- 
tension was possible with reduced doses of antihyper- 
tensive médications. In the patient who thrombosed one 
of the endarterectomized renal arteries, there was no 
improvement. 

Of the eight patients who had transrenal endarterec- 
tomy, five patients had bilateral procedures, extending 
the arteriotomy across the anterior wall of the aorta 
from one renal artery to the other. In- most of these 
patients, endarterectomy was chosen becausé of calcific 
disease in the infrarenal aorta. Anatomic proximity of 
the origins of the left and right renal ostia was also a 
consideration when bilateral endarterectomies were re- 
quired. An associated vascular procedure was performed 
in only one patient who had simultaneous left renal 
endarterectomy and saphenous vein bypass to the supe- 
rior mesenteric artery. Significant complications devel- 
oped in two patients. In one patient, respitatory insuffi- 
ciency and a seizure disorder required prolonged venti- 
latory support. In the other patient, bilateral renal artery 
thrombosis occurred in the early postoperative period. 
In spite of thrombectomy, renal failure. developed, and 
the patient died 3 months after operation while under- 
going chronic dialysis. 

Of the seven surviving patients, one had no improve- 
ment in her hypertension, five patients were controlled 
on reduced dosages, and one patient discontinued medi- 
cations altogether. 

In two patients, extra-anatomic bypass of bilateral 
renal artery lesions was performed because of extensive 
calcific disease involving the entire abdominal aorta. 
One patient, an 80-year-old man with severe hyperten- 
sion and renal insufficiency, had a saphenous vein by- 
pass from the common hepatic to the right renal artery 
and a direct anastomosis of the divided splenic artery to 
the left renal artery with improvement in his renal func- 
tion and control of his hypertension: In the other pa- 
tient, embolic occlusion of both femoral arteries oc- 
curred after bilateral iliac-to-renal saphenous vein grafts. 
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TABLE |. Renal Revascularizations 1981-1986 


Number Deaths Percent 

Single renal artery bypass 46 I 2.2 
Bilateral renal artery bypass 16 l 6.2 
Single combined* 81 2 2.5 
Bilateral combined* 44 6 13.6 
Single with aortic resection 11 0 0 

Bilateral with aortic resection 9 1 11.1 
Endarterectomy or extra-anatomic 18 3 16.6 


Total 225 14 6.2 


* In conjunction with AAA resection or A-F bypass. 


On the second postoperative day, the patient had a 
myocardial infarction from which she subsequently 
died. 


Transaortic Endarterectomy 


Case Report 


A 65-year-old retired salesman was admitted to St. Thomas Hospital 
after experiencing episodic weakness and light headedness for 6 weeks. 
His blood pressure at the local health clinic was 220/120 mmHg. 

His previous health had been excellent except for obesity and a 
10-year history of mild hypertension, controlled with hydrochlorothia- 
zide and propranolol. 

Weight on admission was 242 pounds. Blood pressure was 160/100 
mmHg in both arms. Grade I retinal arteriosclerotic changes were 
present. Results of cardiac and abdominal examination were normal. 
Pulses in the lower extremities were normal. 

Chest x-ray revealed borderliné cardiomegaly. An electrocardiogram 
showed left ventricular hypertrophy. An intravenous pyelogram (IVP) 
was normal. Renal arteriograms revealed two renal arteries to each 
kidney with severe proximal stenoses of three of the four arteries Fig. 
1). Renal vein renins did not lateralize. Preoperative BUN/creatinine 


_ levels were 41/2.5 mg/dL. 


At operation; the aorta was exposed from the superior mesenteric 
artery to the inferior mesenteric artery and all four renal arteries dis- 
sected free. The left renal vein was mobilized after dividing the adrenal 
and gonadal veins. After cross-clamping the aorta just below the supe- 
rior mesenteric artery, a longitudinal aortotomy was made and endar- 
terectomy of the origins of all four renal arteries was performed. In all 
four renal arteries, the plaque was extracted cleanly with no fragmen- 
tation of the distal intima. The aortotomy was closed primarily. Total 
time of renal ischemia was 40 minutes. 

The patient’s postoperative course was uneventful. Before discharge, 
a repeat aortogram was performed and revealed complete resolution of 
all the stenoses in all renal arteries (Fig. 2), BUN/creatinine levels at 
discharge were 31/1:6 mg/dL. 


Transaortic endarterectomy through a longitudinal 
aortotomy offers a good alternative to renal artery by- 
pass when multiple rerial arteries are present and require 
surgical relief of proximal stenoses. Aortic exposure 
must be considerably more extensive than for renal ar- 
tery bypass since the aortotomy must be extended well 
above the origins of the renal arteries to afford visualiza- 
tion of the origins during the course of the endarterec- 
tomy. In most patients, this proximal aortic exposure 





FIG. 1. Preoperative renal arteriograms demonstrating severe proximal 
stenoses in three of four renal arteries. 


can be accomplished without significant difficulty by 
division of the inferior mesenteric vein near its junction 
with the splenic vein. The avascular plane beneath the 
pancreas is then developed, allowing the pancreas to be 
elevated off of the aorta (Fig. 3). After identification of 
the origins of the left renal and superior mesenteric ar- 
teries, the dissection proceeds up the left side of the 
aorta, dividing neural and lymphatic tissue along the 
way. The crus of the diaphragm is soon encountered and 
can be divided to allow even more proximal aortic ex- 
posure. Using this technique, it is usually possible to 
place a cross-clamp on the aorta above the level of the 
superior mesenteric or the celiac artery. We have on a 
few occasions used this extended anterior approach to 
the aorta for resection of abdominal aortic aneurysms 
extending above the renal arteries, with entirely satisfac- 
tory results. 

After aortic exposure is obtained, each renal artery is 
exposed sufficiently to allow control. The aortotomy is 
begun anteriorly below the renal arteries and extended 
upward, coursing to the left between the origins of the 
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left renal and superior mesenteric arteries and then up 
the left side of the aorta. Depending on the relationship 
of the superior mesenteric and renal arteries, it may be 
necessary to extend the incision above the level of the 
superior mesenteric artery. The left renal vein may be 
divided near its junction with the vena cava if necessary 
as long as the adrenal and gonadal branches are pre- 
served, but it is usually possible to work above and 
below the vein and leave it intact. 

The endarterectomy is then begun on the cut edge of 
the aorta and developed circumferentially around the 
aorta. The elevated plaque is then transected sharply 
proximally and distally, taking care to be sure that the 
endarterectomy does not extend to the superior mesen- 
teric artery, since visualization of the origin of this vessel 
from the anterior approach is extremely difficult. As the 
origins of the renal arteries are approached during the 
course of the endarterectomy, the plaques in the origins 
of these vessels are removed by gentle steady traction on 
the aortic plaque. The orificial disease will usually come 





FIG. 2. Postoperative arteriogram showing complete resolution of all 
stenoses in all renal arteries. 
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out cleanly, leaving a smooth transition to the normal 
intima of the renal artery. It is sometimes possible to 


_ Invaginate the renal artery into the aorta to directly in- | 


spect the transition point. Ater removal of the aortic 
plaque and removal of all debris, the distal intima in the 
aorta is secured, using tacking sutures if-necessary, and 
the aortotomy closed. If any question exists concerning 
flow in any of the renal arteries, blood flow determina- 
tion, doppler ultrasound examination, or operative ar- 
teriograms should be done. | | 


Transrenal Endarterectomy 


Case Report 


A 72-year-old white female was admitted to St. Thomas Hospital for 
evaluation of poorly controlled hypertension of 3-vears duration. She 
had a right hemispheric stroke 2 years previously and had subsequently 
had a right carotid endarterectomy with good recovery of function. 
Medications on admission included Inderal 20 mg t.i.d., Apresoline 50 
‘ mg t.id., Aldomet 500 mg t.i.d., and Lasix 40 mg q.d. 

Biood pressure on admission was 200/100 mmHg in the right arm 
and 210/110 mmHg in the left arm. She had grade II fundoscopic 
changes. There were no abdominal masses and her lower extremities 
were well perfused with palpable pulses in both feet. Results of neuro- 
logic examination revealed minimal left-sided weakness. 

On admission, her BUN/creatinine levels were 33/1.5 mg/dL, re- 
spectively. The remainder of her chemical profile was normal except 
for a mildy elevated fasting glucose. 

Abdominal aortogram revealed atherosclerotic stenosis of both renal 
arteries proximally. Severe atherosclerotic disease was present 
throughout the infrarenal aorta extending into the iliac vessels. 

At operation, the infrarenal aorta was densely calcified but the area 
between the renal arteries was relatively normal. A transverse incision 
was made extending from the anterior wall of one renal artery, across 
the aorta, and into the other renal artery. Endarterectomy of the renal 
arteries was then done followed by closure of the arteriotomy with a 
vein patch. Distal pulses and perfusion were unchanged after opera- 
tion. 

Her postoperative course was complicated by respiratory insuffi- 


. -ciency requiring prolonged intubation and seizures believed to be re- 


lated to her previous stroke. These were controlled with ‘Dilantin. 
- Serum creatinine level peaked at 1.8 mg/dL on the third postoperative 
day. The remainder of her hospitalization was uneventful and she was 
discharged 11 days after operation. BUN/creatinine levels at discharge 
were 10/1.3 mg/dL, respectively. Medications at discharge included 
Lopressor 100 mg t.i.d. and Dilantin 300 mg q.d. l 


Transrenal endarterectomy has the advantage of af- 
fording direct visualization when the plaque extends 


distally into the renal artery. We have found-it most. 


useful in patients with extensive calcification in the in- 
frarenal aorta who need renal revascularization but have 
no indication for aortic resection. 

The exposure necessary for an adequate endarterec- 
tomy is essentially the same as for transaortic endarter- 
ectomy since the arteriotomy will need to extend into 
the aorta to allow complete removal of the orificial 
plaque. To allow adequate intra-aortic visualization 
without distortion, it may be necessary to clamp the 
aorta above the level of the superior mesenteric artery. 
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Fic. 3. Technique of transaortic endarterectomy. 


After control is obtained, the arteriotomy is begun in 
the renal artery, beyond the distal extent of disease, and 
then extended back into the aorta (Fig. 4). When bilat- 
eral renal endarterectomies are planned, the arteriotomy 
is extended across the anterior aortic wall and out the 
opposite renal artery. Endarterectomy is then begun in 
the renal artery and proceeds back into the orifice, tak- 
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FIG. 4. Technique of bilateral renal endarterectomy. 


744 


ing care to remove a wide portion of the plaque at the 
origin. It is usually not necessary nor desirable to extend 
the endarterectomy into the aorta itself. Once the en- 
darterectomy is complete, the arteriotomy is closed with 
a patch. Although a synthetic patch may be used, we 
have preferred saphenous vein. 

When bilateral endarterectomies are done, it is 
usually possible to restore renal blood flow after an isch- 
emic time of 30—45 minutes. 


Extra-anatomic Bypass 


Case Report 


An 81-year-old man was admitted with recurrent hypertension 6 
months after balloon angioplasty of his right renal artery. Arteriograms 
done before the angioplasty had revealed bilateral renal artery stenoses 
with the right being more severe. Angioplasty resulted initially in a 
good radiographic result with improvement in his blood pressure con- 
trol. In the 6 weeks before his admission, however, control became 
increasingly difficult. 

Hypertension had been present for 15 years. He had previously had 
coronary artery bypass and left femoral popliteal bypass. 

Medications included Lopressor 100 mg q.i.d., Capoten 50 mg 
q.i.d., Quinidine 200 mg t.i.d., and Orinase 500 mg q.d. 

Blood pressure on admission was 200/90 mmHg bilaterally. A-V 
nicking was present fundoscopically. Distal pulses were absent in the 
right leg, although femoral pulses were normal bilaterally. 


BUN/creatinine levels on admission were 50/2.8 mg/dL, respec- 


tively. Renal arteriograms revealed bilateral renal artery stenoses, right 
being greater than left. Renal vein renins lateralized to the right. 

At operation, his aorta was extensively calcified both above and 
below the renal arteries. Extra-anatomic bypass was performed to both 
renal arteries using a saphenous vein graft from the common hepatic to 
the right renal artery and by dividing and anastomosing, end-to-side, 
the splenic to the left renal artery. 

After an uneventful recuperation, he was discharged from the hospi- 
tal on the 13th postoperative day. Antihypertensive medications at 
discharge were Hydralazine 50 mg q.i.d. and Aldomet 250 mg q.i.d. 
BUN/creatinine levels at discharge were 35/2.0 mg/dL. Six months 
after operation his blood pressure was 160/70 mmHg on these medica- 
tions. 


Generally, extra-anatomic bypasses to the renal arter- 
les may originate from the hepatic, the splenic, or the 
iliac arteries. Usually done in patients in whom aortic 
cross-clamping is undesirable from a cardiac standpoint, 
one of these procedures may also afford an alternative in 
the patient whose aorta is found to be extensively calci- 
fied at operation.” For this reason, lateral views on the 


aortogram, to show the origins of the mesenteric vessels, | 


are desirable in any patient having renal arteriograms. 

Hepato-right renal artery bypass, usually done with a 
saphenous vein graft, is easily accomplished with mini- 
mal dissection through a subcostal incision. The com- 
mon hepatic artery is exposed in the porta hepatis and 
the distal right renal artery just lateral to the vena cava 
and usually directly under the right renal vein. 

Splenic artery to left renal bypass requires more ex- 
tensive dissection, exposing the splenic artery from be- 
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neath-the pancreas. The splenic artery can then be di- 
rectly anastomosed to the renal artery, either end-to-side 
or side-to-side or a vein graft can be constructed between 
the two. 

Ihac-renal bypass may be useful in the occasional! pa- 
tient with extensive aortic disease that is nonocclusive 
and who has iliac vessels with soft anterior walls. When 
possible, we prefer to use either the hepatic or splenic 
arteries for extra-anatomic bypass because of the ana- 
tomic proximity and therefore shorter graft length. 


Discussion 


The decision to perform renal endarterectomy instead 
of a bypass procedure commonly is based on technical 
problems related to the status of the infrarenal abdomi- 
nal aorta. In patients who have simultaneous renal re- 
construction and aneurysm resection or aortofemoral 
bypass, the problem is solved by resection of the dis- 
eased aorta. Renal bypass grafts can then be safely 
brought off of the Dacron graft. 

In the patient with a diseased aorta and no specific 
indication for its resection, the problem becomes more 
difficult. Attempts at aortorenal bypass from such a dis- 
eased aorta may result in a compromised anastomosis 
or, more frighteningly, aortic injury or embolization of 
debris into the distal circulation. The opening in the 
aorta in this situation is of insufficient size to allow ade- 
quate visualization of the interior of a diseased aorta to 
prevent these complications. In this situation, we have 
frequently replaced the infrarenal aorta with a Dacron 
graft to have a safe place from which to bring the renal 
bypass. The results of this technique have been quite 
satisfactory but the aortic resection does add to the 
magnitude of the procedure. | 

In those patients in whom the significant aortic dis- 
ease is limited to the infrarenal aorta, leaving the aorta at 
the level of the renal arteries relatively free of calcific 
atheromatous disease, consideration for endarterectomy 
becomes appropriate. Careful analysis of the arterio- 
grams as well as the operative findings and anatomic 
location of the various viscerial orifices should precede 
the decision to proceed with endarterectomy. Almost 
without exception, disease within the aorta is more ex- 
tensive than is apparent from either angiographic or di- 
rect assessment. Clamping and opening a badly diseased 
aorta at this level carries significant risk, and in this 
situation resection of the infrarenal aorta may be safer. 
In two of our patients, severe disease in the juxtarenal 
aorta led to complications that were ultimately fatal. 

In those patients in whom endarterectomy is believed 
to be preferable, wide exposure of the juxtarenal aorta is 
obtained so that cross-clamps can be placed proximally 
and distally. Partial occlusion aortic clamps that limit 
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visualization of the aortic lumen are never used. This 
wide exposure greatly facilitates the expeditious perfor- 
mance of the endarterectomy and allows thorough eval- 
uation of the interior of the aorta, reducing the chance of 
embolic complications. 

We have used transaortic renal endarterectomy 
through a longitudinal aortotomy primarily for dealing 
with patients who required relief of proximal stenosis in 
multiple renal arteries. Popularized by Wylie et al.,* the 
technique has also been used in conjunction with in- 
frarenal aortic resection for aneurysmal or occlusive 
disease. Extensive disease within the aorta makes the 
procedure somewhat more difficult, but the relatively 
larger size of the aortotomy allows adequate room for 
careful inspection and adequate securing of the distal 
end of the endarterectomy. 

The procedure has the disadvantage of requiring a 
pull-out or blind endarterectomy of the renal origins. 
For this reason, it is appropriate only when the stenosis 
is limited to the proximal renal artery. Atheromatous 
disease extending out into the mid and distal portions of 
the renal arteries is a relative contraindication to this 
procedure. Although it is sometimes possible to remove 
these long plaques from within the aorta, treatment by 
transrenal endarterectomy is preferable and safer. 

Extra-anatomic renal revascularization, like extra-an- 
atomic procedures in other locations, is a compromise 
procedure. To hopefully lessen the morbidity of the 
procedure, inflow into the renal artery is obtained from 
a vessel in which flow may be compromised compared 
with the aorta. Our experience with extra-anatomic 
renal revascularization is limited, and in the past 5 years 
we have used it only twice. Transluminal renal angio- 
plasty may be a potential alternative in patients whose 
general medical condition makes extra-anatomic bypass 
a consideration although balloon dilatation for ostial 
renal lesions has had disappointing long-term results.° 
Balloon dilatation had failed previously in the patient in 
whom we performed a hepatorenal bypass. 

Even in patients with extensive calcific aortic disease, 
the anterior wall of the iliac arteries may be relatively 
disease free, and if no major proximal obstruction is 
present, may offer an easily accessible and safe site for 
the proximal anastomosis. 

The mortaltiy rate of 16.6% in this group of patients 
was the highest of any group in our recent experience 
and deserves comment. A number of factors may have 
played a role. First, 14 of 18 patients had bilateral pro- 
cedures. In our experience, bilateral procedures have 
carried a higher mortality rate than unilateral proce- 
dures whether simple renal artery bypass or combined 
procedures were performed. Renal revascularization in 
combination with other major abdominal vascular pro- 
cedures was performed in five of 18 patients. Others 
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have reported increased mortality with combined pro- 
cedures.”® Because of our preference for bypass grafts, 
our experience with renal and visceral endarterectomy is 
relatively limited. Stanley et al.? have pointed out that 
results of renal endarterectomy are better in the hands cf 
surgeons who perform the operation on a frequent basis. 
Of paramount importance, however, is that, by the na- 
ture of the procedure, operations that require exposure, 
control, and intraluminal manipulation of the pararenal 


-aorta carry potentially increased risk should problems 


develop. Two of the three deaths in this group occurred 
as a direct result of technical complications related to 
more extensive aortic and renal artery disease than was 
appreciated before the start of the procedure. In retro- 
spect, renal artery bypass would have been safer, even 
though it would have necessitated infrarenal aortic re- 
section in one patient. 


Conclusions 


Alternative methods of renal revascularization, in- 
cluding transaortic endarterectomy, direct renal endar- 
terectomy, and extra-anatomic bypass, may be useful in 
certain patients, particularly those requiring revascular- 
ization of multiple renal arteries and those in whom the 
infrarenal aorta is severely diseased. Because of the po- 
tential for serious complications, however, patients 
should be carefully selected before a direct approach is 
taken to the pararenal aorta. In patients with extensive 
disease involving the aorta at this level and the renal 
arteries, bypass grafting is probably safer even if resec- 
tion of the infrarenal aorta is necessary to have a point 
from which to originate the graft. 
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DISCUSSION 


Dr. CHARLES H. WRAY (Augusta, Georgia): It is always a distinct 
pleasure in watching the maturation of a surgeon. I remember with 
pleasure working with Dr. Mulherin when he was a medical student on 
Dr. Moretz’ vena caval projects. Now he and Dr. Edwards are refining 
our knowledge about renal revascularization. They have, out of their 
experience, identified a subset of patients who, because of anatomic 
variation or severity of disease, present an unusual challenge to our 
technical ability. As usual, they have iterated in detail how to do this. 
The techniques are well described in the manuscript. They may also 
have identified a subset of patients who are challenging because the 
severity of the disease makes the risk~benefit ratio low. Certainly in 


this small subset the mortality was high, complications were severe, 


~ and few were cured of hypertension. 

The illustrated cases did show improvement in renal function. Sev- 
eral times during this meeting questions have been raised about how to 
teach residents to operate. I believe Dr. Mulherin and Dr. Edwards 
have raised in my mind a more fundamental question, not about how 
to operate, but who should be operated on. 

After this extensive experience, can they tell us, as a refinement of 
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taken for treatment of renovascular hypertension. J Vasc Surg 
1985; 2(1):133-144, 


judgment, who with renal artery stenosis should not be operated on for 
renal hypertension or renal failure? i 


DR. JOSEPH L. MULHERIN, JR. (Closing discussion): I am not sure 
there is an answer to your question to cover all the bases. Certainly I 
have found myself, as time has gone by and hopefully experience has 
been gained, becoming more conservative, especially in older patients 
in whom the indication for operation is an ‘aneurysm or an aortofe- 
moral bypass and have tended to let alone renal artery disease except in 
its most critical circumstances. 

The majority of the patients in this group were operated on for renal 
artery stenoses, although certainly in the total series there are a number 
of patients in whom renal artery bypass was performed as a concomi- 
tant procedure. 

The reason for looking back at this group of patients was our dissatis- 
faction or frustration in those patients who were operated on for renal 
artery stenosis in whom it was necessary to resect the aorta to be able to 
perform the bypass. 

I have always believed that this was adding more to the operation 
than we wanted to do. In looking back at the results of aortic resection, 
the results seem to be certainly acceptable, and with morbidity and 
mortality rates that in our limited experience are preferable to those 
with endarterectomy. 


y 
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Arterial Reconstruction at Diverse Sites Using 


An Application of Venous Valvulotomy 


‘Nonreversed Autogenous Vein 





ROBERT W. THOMPSON, M.D., JOHN A. MANNICK, M.D., and ANTHONY D. WHITTEMORE, M.D. 


Improved instrumentation for venous valve extirpation has al- 
lowed rapid development of the in situ technique for femoral- 
tibial arterial reconstruction. Extension of this valvulotomy 
technique permits the expeditious construction of branched, 
nonreversed saphenous vein grafts for multiple vessel revascu- 
larization, and allows use of veins otherwise unsuitable in 
length for certain arterial bypass procedures. The nonreversed 
vein graft also appears to offer advantages over the reversed 
graft with regard to the size of the proximal and distal anasto- 
moses when used as an aortorenal or iliorenal graft as well as in 
other anatomic locations. Over the past 30 months these tech- 
niques were used to implant 10 vein grafts at diverse sites in 
nine patients with initial success in all instances and one late 
graft failure. 


E HAVE RECENTLY DESCRIBED the applica- 
tion of venous valvulotomy techniques in 
creating a branched, nonreversed saphenous 
vein graft for reconstruction of branches of the renal 
artery.! Batson and Sottiurai have reported the use of 
the nonreversed, but non-in situ, saphenous vein for 
femoropopliteal and femorotibial arterial bypass with 
good results that they attributed to avoidance of the size 
discrepancy at the proximal and distal anastomoses 
characteristic of reversed vein grafts.” We report our ini- 
tial experience with these techniques of vein grafting at a 
number of anatomic sites. 





Patient Population 


Ten nonreversed vein grafts, branched and un- 
branched, were placed in nine patients, four men and 
five women, ranging in age from 35-78 years. The arte- 


rial disease was atherosclerosis in six patients, fibro- 
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muscular disease in two patients, and dissection in one 
patient. The locations of the vein grafts are listed in 
Table 1. 


Results and Case Reports 


All vein grafts were initially successful (Table 2). One 
branched hepatorenal vein graft (see Case 3) failed at 18 
months. The other grafts continue to function for pe- 
riods ranging from 5-30 months. The following case 
reports illustrate the -various applications of the nonre- 
versed branched and unbranched vein grafts in the 
series. i 


Case Reports 
Case l 


A 38-year-old woman with renal artery fibromuscular dysplasia de- 
veloped refractory hypertension prompting initial right aortorenal by- 
pass with reversed saphenous vein. Recurrent accelerated hypertension 
1 year later necessitated arteriography, which demonstrated occlusion 
of the graft at the aortic origin but persistent patency of the distal 
anastomosis. Secondary revascularization was done using nonreversed 
saphenous vein originating from the right thigh. The valve nearest the 
saphenofemoral junction was excised under direct vision. The proxi- 


Lyte® (Travenol Laboratories, Inc., Deerfield, IL) solution containing 
heparin and papaverine. The Leather valvulotome was introduced 
through the distal end and the remaining valves were incised. The 
proximal end of the nonreversed graft was then sutured end-to-side to 
the ipsilateral common iliac artery and the distal end to a cuff of the 
original vein graft at its anastomosis to the right renal artery. Her blood 
pressure has since remained normal. 


Case 2 


A 72-year-old woman with diabetes had initial femoroanterior tibial 
in situ saphenous vein graft for severe ischemia with associated ne- 
crosis of a toe. A drop in Doppler ankle pressures approximately 6 
months later necessitated revision using lesser saphenous vein to by- 


_ mal end of the vein segment was then gently infused with Plasma- _ 
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pass segmental distal stenotic lesions within the original graft. Three 
months after the second procedure, however, Doppler ankle pressures 
diminished with recurrent ischemic pain necessitating a second revi- 
sion. At this third procedure, the entire secondary graft was bypassed 
using nonreversed basilic vein from the contralateral arm prepared as 
in Case 1. The procedure was greatly facilitated by anastomosis of the 
large proximal end of the basilic vein to the old vein graft and the 
smaller distal end of the basilic vein to the distal anterior tibial artery. 


Case 3 


A 35-year-old, hyperlipidemic, normotensive woman had aortobi- 


femoral bypass for infrarenal aortic occlusion. Two years later, severe 
refractory hypertension developed and subsequent evaluation revealed 
an occluded right renal artery with atherosclerotic disease extending 
distally into each of two reconstituted renal artery branches just proxi- 


mal to the hilum. Renal vein renins lateralized to the right and she was 


taken to the operating room for renal revascularization. 

The greater saphenous vein and its anterior femoral branch were 
exposed in continuity in the thigh, and the saphenofemoral junction 
was transected. The branched vein was distended from the proximal 
common segment (with heparinized Plasmalyte containing papaver- 
ine) and the valves rendered incompetent with the Leather valvulo- 
tome introduced through the distal end of each limb. This branched 
graft was harvested and placed in the nonreversed position from the 
hepatic artery to the two renal artery branches (Fig. 1). Intraoperative 
and 6-week follow-up arteriograms demonstrated both limbs of the 
vein graft to be functioning well. 


Case 4 


A 78-year-old man had progressively disabling left calf claudication 
and recent onset rest pain with early ulceration. Arteriography revealed 
distal superficial femoral artery occlusion with an isolated above-knee 
popliteal artery segment and reconstitution of the posterior tibial ar- 
tery near the ankle. Left lower extremity revascularization was done. 

The usable length of saphenous vein proved insufficient to reach the 
tibial vessel in situ; therefore, a segment of greater saphenous vein, 
including its anterior femoral branch, was ultimately harvested from 
the thigh, This branched graft was prepared with the Leather valvulo- 
tome as in Case 3 and placed in the nonreversed position. The com- 
mon saphenous vein was anastomosed proximally to the midsuperfi- 
cial femoral artery and distally to the posterior tibial artery. The shorter 
anterior femoral tributary was then anastomosed to the isolated popli- 
teal segment (Fig, 2). Pedal pulses were immediately evident, and the 
patient remains asymptomatic | year later with both branches patent. 


Case 5 


A 66-year-old man in whom an aortic dissection developed had 
ascending aortic reconstruction with a Dacron graft. Four months 
later, right lower extremity ischemia due to extension of his dissection 
into the common iliac artery developed, necessitating femoral-femoral 


bypass. During the ensuing 6 months, he had intermittent abdominal . 


pain, diarrhea, and a 25-pound weight loss. Arteriograms showed oc- 
clusion of the celiac axis, superior mesenteric, and right renal arteries 
with reconstitution through circuitous collaterals from the false lumen. 
Mesenteric revascularization was done. 

A branched greater saphenous—anterior femoral vein graft was pre- 
pared using the valvulotome, as described previously. The proximal 
portion was anatomosed to the left common iliac artery, proximal to 
the origin of the femoral-~femoral graft. The saphenous limb was anas- 
tomosed to the superior mesenteric artery just distal to the first jejunal 
branch and the anterior femoral tributary was passed through a retro- 
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TABLE 1. Nonreversed Vein Grafts 








Nonbranched Branched 

Site , Grafts Grafts 
Aortorenal 3 0 
Hiorenal 2 0 
liomesenteric l 
Hepatorenal J 
Femoropopliteal/tibial l 
Graft-anterior tibial l 


Subclavian-brachial __ a 


TABLE 2. Arterial Reconstruction with Nonreversed Autogenous Vein 


Number of patients . 9 
Number of grafts 10 
Operative mortality 0 
30-day patency 100% 


2-year patency 90% 


pancreatic tunnel to the splenic artery (Fig. 3). The patient has re- 
mained asymptomatic for the past 18 months. 


Case 6 


A 75-year-old woman had disabling left arm claudication associated 
with a 70 mmHg pressure gradient between upper extremities. Arteri- 
ography revealed a long segmental occlusion of the axillary and proxi- 
mal brachial arteries. Left subclavian—brachial artery bypass was done. 
Exposure of the greater saphenous vein in the thigh revealed a bifur- 
cated system with extensive branching of both limbs just proximal to 
the knee, such that neither limb was long enough for the upper extrem- 
ity bypass procedure. This bifurcated system was removed in continu- 
ity from the saphenofemoral junction to the level of the knee. The 
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Fic. 1. Renal revascularization with a branched nonreversed sa- 
phenous vein graft from the hepatic artery to both branches of the right 
renal artery (Case 3). The patient had previously had infrarenal aortic 
reconstruction. (Reproduced with permission, Arch Surg 1987, in 
press.) 


SE 


Vol. 205 « No. 6 






Superficial. 
Femoral 
Artery 


/solated 
Popliteal Segment 


Post Tibial. 
Artery 


FIG. 2. Lower extremity revascularization with a branched nonre- 
versed saphenous vein graft from the superficial femoral artery to an 
isolated popliteal segment and the distal posterior tibial artery (Case 4): 
The length of saphenous vein was insufficient to allow a primary in situ 
bypass to the posterior tibial artery. 


Leather valvulotome was passed through one limb to render the valves 
incompetent, and the saphenofemoral junction was oversewn to pro- 
vide a long vein graft (Fig. 4A). The distal portion of the reversed limb 
was anastomosed to the subclavian artery proximally, and the nonre- 
versed portion to the distal brachial artery (Fig. 4B). The patient re- 
mains symptom-free 18 months after surgery with normal pressures in 
her revascularized arm. 


Discussion 


Autogenous saphenous vein remains the optimal 
conduit for reconstruction of small- and medium-cali- 
ber vessels in a variety of situations. The presence of 
venous valves requires reversal of the vein or a method 
for rendering the valves incompetent. Techniques of 
valve extirpation were reported as early as 1960, but 
were associated with several difficulties, including ex- 
tensive intimal injury at the vein—valve wall junction.’ 
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The improved instrumentation developed by Leather 
and Karmody allows more atraumatic incision of 
venous valve cusps,* which has resulted in widespread 
application of the in situ technique for femoropopliteal 
and femorotibial bypass.’ 

The first case, representative of five similar aortorenal 
reconstructions, illustrates one of the important advan- 
tages of using vein grafts in the nonreversed position. 
The original reversed graft stenosed near the proximal 
anastomosis where the graft is narrowest. The revision 
used a nonreversed graft allowing the larger end of the 
graft to be anastomosed to the larger donor vessel and, 
conversely, the smaller, tapered end to the smaller distal 
renal artery. This alignment reduces mismatch at the 
anastomoses and may therefore improve long-term he- 
modynamics and performance. 
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Fic, 3. Mesenteric revascularization with a branched nonreversed sa- 
phenous vein graft from the left common iliac artery to the splenic and 
superior mesenteric arteries (Case 5). The patient had an extensive 
aortic dissection requiring previous ascending aortic replacement and 
a femoral-femoral bypass graft. The splenic artery limb runs through a 
retropancreatic tunnel. 
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Fics. 4A and B. A. Short bifurcated greater saphenous vein removed intact and prepared to create a long vein graft. B. Upper extremity 
revascularization using this vein graft for subclavian to brachial artery bypass (Case 6). The reversed portion of the vein was anastomosed 


proximally, whereas the distal anastomosis uses the nonreversed portion. 


The second case illustrates the use of nonreversed arm 
vein in secondary infrainguinal reconstruction, again, in 
the nonreversed position that circumvents one of the 


difficulties in dealing with the thin-walled, large-diame- 


ter proximal basilic vein. The large end of the basilic 
vein was therefore anastomosed proximally to the rela- 
tively large vein graft, whereas the narrower distal end of 
the vein was anastomosed to the smaller anterior tibial 
artery. A more compatible size match at each anasto- 
mosis is provided. Whether this ultimately proves more 
effective in maintaining long-term patency remains un- 
proven. l 

The remaining four cases demonstrate the use of val- 
vulotomy for construction of branched vein grafts for 
complex arterial reconstruction. The greater saphenous 
vein usually has four or five proximal tributaries near 
the saphenofemoral junction. The anterior femoral trib- 
utary, in particular, is not infrequently of sufficient 
length and caliber to function as a branch for a multi- 
vessel anastomosis. This technique allows elimination of 
one or more anastomoses, minimizes vein graft han- 
dling, and reduces the duration of endothelial ischemia. 
Use of venous branches also allows more accurate size 
matching of graft to artery, potentially reducing peri- 
anastomotic complications. The branched, nonreversed 
vein graft was used for double bypass procedures in 


‘ 


Cases 3 and 5, where separate grafts would otherwise 
have been necessary. The fourth case illustrates applica- 
tion of this technique in multiple-level occlusive disease 
allowing expeditious revascularization at both the iso- 
lated popliteal and the tibial levels. In addition to renal, 
mesenteric, and lower extremity revascularization, the 
branched graft may also prove useful in coronary artery 
bypass procedures. 

Valvulotomy techniques can also be used to provide a 
long vein graft from an otherwise unusable greater sa- 
phenous system, as illustrated in Case 6. It is not un- 
common to encounter a duplicated greater superficial 
saphenous system in which each major trunk is of ade- 
quate caliber but of insufficient length for use as a by- 
pass graft. The use of both branches, one reversed and 
one nonreversed, can permit the construction of a single 
graft of adequate length. — ee 
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DISCUSSION 


. Dr. HAROLD C. URSCHEL, JR. (Dallas, Texas): I want to thank Dr. 
Mannick for a clear presentation of an attractive technique for sa- 
phenous bypass grafting. 

For a long time in the 1960s and early 1970s, we used the nonre- 
versed saphenous vein for coronary bypass grafts because of the better 
size approximation of the saphenous femoral junction to the thick 
aorta. Most vascular surgeons have used the nonreversed saphenous 
vein in some cases, but have not published it, and certainly as Dr, 
Mannick pointed out, the angiographic follow-up is lacking. 

Before 1972 we examined every patient after operation after coro- 
nary bypass grafting with angiograms. Our attempts at breaking the 
venous valves with a Marks needle. did not fare as well regarding 
patency as the reversed technique, and we abandoned it. In fact, we 
presented it to the Society of Vascular Surgery as a contraindication in 
techniques for coronary bypass grafting. 

In 1973 we developed our own valvulatome scissors, which are 
slightly rounded and produced a better venous valvulotomy with ex- 
cellent short-term patency. Subsequent to that time we have performed 
over 2000 cases with at least one nonreversed saphenous vein bypass 
graft and as many as four in any given case. 

Our impression is that thigh veins have a better long-term patency as 
purported by Dr. Linton (Dr. Mannick and I both trained with him). 
On the thick aorta the larger end provides an excellent takeoff. We 


have used many nonreversed grafts with at least one branch that is — 
usually to the diagonal, and, on occasion, grafts with as many as three 


branches, as Dr. Mannick pointed out. 

We do not have a complete long-term angiographic follow-up; how- 
ever, On sporadic angiograms and reoperations, the nonreversed sa- 
phenous vein has maintained an equal patency with the reversed sa- 
phenous vein, and we continue to use it. 

However, we use a different technique from Dr. Mannick. We inject 
the distal vein with heparinized saline and pass the valvulatome scis- 
sors down from the proximal vein against the venous valves that are 
then incised. Also, our grafts are much shorter than the ordinary femo- 
ral-popliteal graft, but the clinical success in the angiographic random 
studies that we have performed certainly would substantiate the valid- 
ity of this technique. 

I believe this paper will motivate careful evaluation by the many 
vascular surgeons who use this nonreversed technique. 


Dr. GEORGE JOHNSON, JR. (Chapel Hill, North Carolina): This is a 
report of an innovative use of a saphenous vein by Dr. Mannick and 
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his associates, a group that has long been proponents of autogenous 
vein for arterial bypass. They suggested improved results with the in 
situ graft in the lower extremity. I would like to emphasize the lack of 
an apparent difference in our results with the reversed versus nonre- 
versed saphenous veins in the lower extremity. Dr. Steven Burnham 
from our institution has reviewed our results of arterial bypass in the 
lower extremity. At 20 months we have a patency rate of 63% for 187 
reversed saphenous vein bypass grafts and 58% for 126 nonreversed 


Thirty years ago we reported on the use of the valveless, nonreversed 
vein graft for lower extremity bypass. We believed then, as Dr. Man- 
nick emphasized today, that the most important factor in their use was 
a better size match between artery and vein. Certainly the use they 
described should contribute to the initial patency of these grafts. 

The use of the tributaries to the saphenous vein for the vessel anas- 
tomosis is also a contribution to the correction of occlusive diseases of 
arteries in the abdomen. 

One question: have they noted any aneurysms in these bypass grafts 
in the abdomen? The incidence will be less than in the reversed vein 
because of better flow dynamics, I suspect. 


Dr. ANTHONY D. WHITTEMORE (Closing discussion): We appreci- 
ate Dr. Urschel’s and Dr. Johnson’s remarks and are pleased to learn of 
such a large experience with the nonreversed, branched applicatior. in 
the aortocoronary position. Such utilization is analogous to our experi- 
ence as presented, especially with regard to the infrarenal aortorenal 
reconstruction. We look forward to their follow-up with those several 
hundred cases with interest. 

With respect to Dr. Johnson’s comments, we have had a favorable 
experience with the in situ technique for long vein femorotibial grafts. 
As we reported last spring, the 3-year patency rate for such reconstruc- 
tions approximated 85%. These results represent a dramatic improve- 
ment over our reversed distal bypasses and, as Dr. Mannick pointed 
out, prompted our use of this technique in a variety of different situa- 


tions, the branched application being one. 


We have not noticed an increased incidence of aneurysmal dilata- 
tion of vein grafts in the intra-abdominal position, yet our follow-up 
remains short. Our longest patent grafts are only 2-2.5 years out, a 
little early to expect aneurysm formation. 

In summary, this technique is straightforward in concept and pro- 
vides a means for the expeditious use of autogenous tissue in particu- 
larly difficult or complex reconstructions. I would like to thank the 
Association for the opportunity of presenting this paper. 
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Atlas of Chest Wall Reconstruction. Alan Seyfer, Geoffrey 
Graeber, Gary Wind. 260 pp. Rockville: Aspen Publishers, 
Inc. 1986. $98.00. 


THE COMBINED EFFORTS of a plastic surgeon, thoracic sur- 
geon, and anatomist surgeon have produced an atlas that re- 
flects the expertise of each of the authors. The recent explosion 
in reconstructive techniques using large muscle-skin units 
permits reliable and simple transposition of tissues to the chest 
wall for extensive ablative procedures and “salvage” proce- 
dures that were not plausible a decade ago. Unfortunately, the 
thoracic surgeon and the plastic surgeon have not routinely 
maintained the communicative contacts that offer the difficult 
patient the expertise of both disciplines. The atlas has provided 
an overview of these mutually difficult problems that deserve 
the attention and expertise of these two disciplines. 

The authors have thoroughly covered the two primary areas 
of concern: anxiety on the part of the non-thoracic surgeon in 
dealing with extensive chest wall defects and anxiety on the 
part of the non-plastic surgeon in dealing with large flaps. The 
sections on anatomy and physiology of the chest are excellent 
and accurate. With the plethora of available flaps, the authors 
have offered a valuable discussion of planning the reconstruc- 
tion and of selecting the appropriate flaps. 

The discussions of each of the major flaps available for chest 
wall reconstruction are well thought out, well illustrated, and 
clear. Although the details of the procedures included are not 
sufficient to provide the surgeon with sufficient information 
and operative technique to use the atlas exclusively, the high- 
lights of the indications and of the techniques for individual 
flaps are described and illustrated. The latissimus dorsi flap is 
appropriately represented as the work horse that is “thick, 
durable coverage,. . . can fill cavitary defects,. . . and is well 
padded.” 

The Atlas of Chest Wall Reconstruction is the first attempt to 
address the topic of chest wall reconstruction with an approach 
that combines the interests and expertise of the plastic surgeon 
and of the thoracic surgeon. It represents an excellent com- 
pendium for the surgeon of both disciplines and for the sur- 
geon in training as well as the seasoned surgeon. The discus- 
sion reflects experience and sound surgical judgment, and the 
illustrations are clear and anatomically accurate. I would 
strongly recommend this book for the institutional medical 
library as well as for. the personal library of any surgeon in- 
volved in the care of patients with lesions and defects of the 
chest wall. 


HARVEY A. ZAREM, M.D. 


Los Angeles, California 


Rob and Smith’s Operative Surgery: Plastic Surgery, 4th Edi- 
tion. Hugh Dudley, David Carter, R. C. G. Russell (Editors), 
T. L. Barclay, Desmond A. Kernahan (Consultant Editors). 
763 pp. Stoneham, Mass: Butterworth Publishers, 1986. 
$112.00. 


| 
THIS BOOK, Rob and Smith’s Operative Surgery: Plastic Sur- 
gery (4th Edition), is 763 pages. It is hard bound, printed, and 


photoset in Great Britain, and its consultant editors and con- 
tributors are various plastic surgeons from England, the 
United States, and a few from Japan, The Netherlands, Can- 
ada, Ireland, and Scotland. 

The context of the book follows no formal arrangement. Its 
contents are rather haphazard units, one following the other 
with little or no anatomic or.subject relationship. The section 
on facial fractures is followed by facial palsy to be followed by 
face-lift. In other areas, malignant lesions of the trunk is fol- 
lowed by burns to be followed by breast, abdominal, and then 
pressure sores. 

Rather than the usual bibliography at the end of the book, 
each segment has listed its own references and also includes 
articles recommended for further reading. 

In the Preface the editors indicate that the book contents 
represent some of the newer methods of reconstructive proce- 
dures based on better understanding of blood supply of the 
skin, muscle, and fascia. If so, there should have been no rea- 
son for the inclusion of the section on tongue flaps for intraoral 
reconstruction. The use of large segments of the tongue in 
reconstruction must be condemned because of unavoidable 
tethering of the tongue and serious functional impairment of 
the residual tongue. Even the author of that segment himself 
agrees that the use of the tongue is ancient history and that 
undelayed external skin and muscle flaps are the state of the 
art today. 

Each subject matter is well illustrated by no less than 30 
different British and American medical artists. The sketches 
are very basic and fulfill a needed description for the specialists 
outside plastic and reconstructive surgery who are unfamiliar 
with various reconstructive problems. It certainly is not a book 
for the seasoned plastic surgeon or the plastic surgery trainee 
for in-depth study. 

The shortcomings of this book are in the incompleteness. 
Because the book cannot adequately include all of any one 
subject it suffers from adequacy over space. It is not a reference 
text in the broadest sense of that term since a number of enti- 
ties are given only brief mention, whereas others are not dis- 
cussed at all. It would appear from this reviewer that the edi- 
tors were given a specified number of pages to fill, but in doing 
so more has been omitted than included. 

The strong points are the clarity of its reading material, 
naturally since there are so many British writers. For the most 
part the black and white illustrations are superb and are worth 
many thousand words. Their magnification makes for better 
understanding of the illustration, but some artists seem to en- 
large the needles, suture, and instruments out of context with 
what a careful plastic surgeon would use, yet in other units the 
suture material and needles are in keeping with the basic set-up 
that a plastic surgeon would use in his usual atraumatic tech- 
niques. 

The book does have merit in introducing the subspecialties 
outside the field of plastic surgery to some of the newer and 
safer techniques of reconstruction of various parts of the body. 


JOHN W. CURTIN, M.D. 
Chicago, Illinois 
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International Trends in General Thoracic Surgery: Major 
Challenges, Vol. 2. Hermes C. Grillo, Henry Eschapass. 528 
pp. Philadelphia: W. B. Saunders Co. 1986. $55.00. 


THIS IS THE second volume of an admirably conceived yearly 
series on developments in the field of general thoracic surgery. 
Like its predecessor on lung cancer, it is intended to present 
data and opinions from around the world, sometimes in a 
point—counterpoint format. It is a novel-length book, but un- 
fortunately it does not flow like a novel. Although it is a stated 
objective of the overall series to get information from author- 
ities from around the globe, the large number of authors makes 
for an unevenness of style, substance, and artwork that occa- 
sionally detracts from the value of a basically useful and infor- 
mative book. Perhaps the editors should have chosen a more 
cohesive theme for the volume. The title, Major Challenges, 


` just does not prepare one for a book with sections on The 


Trachea, Respiratory Intensive Care in Thoracic Surgery, The 
Injured Chest Wall and Related Problems, Thoracic Outlet 
Syndrome, Major Complications in Pulmonary Resections, 
and Other, which is a single article on lobar emphysema. 


BOOK REVIEWS 


753 


In spite of these criticisms, this is a valuable work. Just to 
have Grillo, Pearson, and Perelman, among others, writing 
adjacent articles on tracheal surgery makes the volume worth- 
while. The chapters on air leaks after pulmonary resection are, 
to my knowledge, unique and should be read by anyone doing 
pulmonary resections. We learned something more about tho- 
racic outlet syndrome. We appreciated the apparent tendency 
of the syndrome to occur in Denver; Roos has “observed” 
4200 patients. Now we find a prédilection for reoperations in 
Dallas; Urschel mentions 225 such patients followed 6 months 
to 15 years. 

Nine more volumes in this series have already been planned. 
If the yearly schedule continues, that will give us something to 
look forward to through at least 1995. I would recommend 
that any student of thoracic surgery, no matter his or her level 
of experience, have easy access to this series, which is turning 
out to be an important publication in general thoracic surgery. 


JAMES B. D. MARK, M.D. 
Stanford, California 


‘Letters to the Editor 


October 14, 1986 
Dear Editor: 


Failure of surgical patients to react to previously encoun- 
tered ubiquitous antigens, the delayed-type hypersensitivity re- 
action (DTH), has been reported to be associated with a highly 
significant increase in sepsis and related mortality.! This ob- 
servation on over 2000 patients in our own institution” has 
been confirmed by several independent workers.** Even those 
who have not found this information useful when caring for 
the needs of individual patients have shown that the popula- 
tion of anergic patients had a sepsis rate of 57% and a mortality 
rate of 35%, compared with 16% and 0%, respectively, for 
those who were reactive.? Polk and colleagues'® in a recent 
issue of Annals of Surgery have not found any association 
between impaired cell-mediated immunity as measured by 
skin testing and the development of sepsis in 20 injured pa- 
tients. In particular, they reported that of three patients who 
remained anergic 3 weeks after operation, a transient infection 
developed in only one patient. We would like to suggest that 
these patients might have been found reactive if not three but 
five or six antigens had been used for skin testing (including 
mumps and varidase, which are most frequently positive) and 
if the reaction to PPD had been considered positive when the 
induration was greater than 5 mm rather than 10 mm as they 
performed it. These observations and an apparent detection of 
increased antibody levels to gram-negative organisms have led 
these authors to believe that “anergy does not reflect a global 
depression of the immune system,” and suggested “a lack of 
value of analysis of ‘other T and B cell subsets in such pa- 
tients.” We would agree that “all” immune parameters are 
perhaps not modified in anergic patients, as indeed we found 
that a pneumococcal polysaccharide vaccine elicited an ap- 
parently normal antibody response.'! However, a negative 
DTH reaction as an indicator of an immune deficit in anergy 
was fully and uniformly confirmed by a lack of antibody re- 
sponse to tetanus toxoid!? and to keyhole limpet hemo- 
cyanin,!? indicating a profound modification of T or B cell 
response or both. We believe that an elucidation of the nature 
of these deficits in anergic patients is mandatory for the devel- 
opment of new methods for therapy or prophylaxis of infec- 
tions in surgical patients. 


LLOYD D. MACLEAN, M.D. 
Montreal, Canada 
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December 10, 1986 
Dear Editor: 


Dr. MacLean’s letter of October 14, 1986 reiterates a strong 
conviction he and his co-workers have held for most of the last 
decade regarding the useful role that skin test anergy plays in 
identifying, and even in predicting, patients likely to have dif- 
ficulty with infection after injury or major operation. We do 
not believe that our results are at variance with those cited by 
Dr. MacLean, although we do interpret them differently. 

Eighteen of 20 patients were anergic after major injury. In 
the analysis presented, only those anergic patients who became 
reactive within 3 weeks or were available for retesting at 3 
weeks and later were considered. Of these patients, nine re- 
gained reactivity at 14-86 days after injury; major infections 
developed in six patients, and most of these became reactive 
only after resolution cf their infection. Three patients were 
documented to remain anergic throughout their admission 
(duration of anergy 23-48 days); a major infection developed 
in only one patient. 

The following data relate to those patients who were anergic 
during admission but unavailable for testing for 3 weeks or 


. later because of death or discharge. These data were not in- 


cluded in the original paper because the follow-up period was 
believed to be too short to be meaningful and their inclusion 
did not materially alter our conclusions. Of these six patients, 
one died of major burn infection; five were discharged in 
an anergic state, only one having a major infection during 
admission. 

Our data suggested that the mere presence of sepsis might 
prolong the duration of the anergic state; however, we were 


754 


W 


Vol. 205 « No. 6 


reluctant to draw firm conclusions regarding this because pa- 
tients who recovered uneventfully were discharged even if they 
were anergic, whereas patients with septic complications re- 
mained in the hospital longer and were subject to repetitive 
skin testing. Our decision not to use mumps and varidase as 
additional antigens was a deliberate one based on previously 
voiced reservations regarding their value and reliability in re- 
petitive skin testing.! 


Our observations that ‘‘anergic” patients were able to re- | 


peatedly mount specific IgG and IgM responses against both 
Pseudomonas organisms and Escherichia coli and subsequent 
data suggesting that similar IgM responses against Staphylo- 
coccus aureus occur also confirms our previous statement that 
skin test anergy is not associated with a global depression of the 
immune system. 

In conclusion, these data show that 90% of severely injured 
patients were anergic on admission and that major infections 
developed in 50% of these patients. These results are entirely 
consistent with those cited by Dr. MacLean and merely reflect 
the fact that severely traumatized patients are a high-risk popu- 
lation. However, we would reiterate our original conclusion 
that within this severely injured population, the presence or 
absence of anergy on admission does not predict those patients 
at increased risk of developing major infectious complications. 


HIRAM C. POLK, JR., M.D. 
CHRISTOPHER GEORGE, F.R.C.S. 
Louisville, Kentucky 
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November 17, 1986 


Dear Editor: 


We would like to comment on the article by Dr. W. P. 
Ritchie “Alkaline Reflux Gastritis: Late Results on a Con- 
trolled Trial of Diagnosis and Treatment,” Ann Surg 1986; 
203:537-544, 

We notice that a considerable number of patients who had 
undergone Roux-en-Y biliary diversion combined with trun- 
cal vagotomy (TV) for alkaline reflux gastritis had a severe 
delay in gastric emptying in the early postoperative period, 
requiring nasogastric intubation for several days. Many other 
authors have reported this complication after Roux-en-Y di- 
version and TV.'> 

The interesting aspect of Dr. Ritchie’s study is, in our opin- 
ion, that it points towards a possible association between de- 
layed gastric emptying and TY. Our data on jejunal loop fast- 
ing motility confirm this hypothesis. We studied 20 patients, 
6-24 months after operation following remedial surgery for 
alkaline reflux gastritis. Twelve patients had Roux-en-Y bili- 
ary diversion without TV because of associated low acid out- 
put. In the remaining eight patients, TV was added because of 
normal or high acid output (MAO >5 mEq/h). The two groups 
were well matched for age, sex, alcohol consumption, and 
smoking habits. 

Follow-up at 6-24 months showed good to excellent results 
in all patients and no recurrent ulceration on endoscopic 
control. 
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All patients had manometric studies of the Roux loop using 


perfused, low-compliance, 4-channel polithene tubes, Arn- 


dorfer pump (Arndorfer Medical Specialties, Grove Terrace, 
WI), and external Statham transducers (Statham Instruments, 
Oxnard,-CA). f l 

Activity front percent durations were 24.7 + 1.7% in the 
group without TV and 12.1 + 3.5% in the group with TV (p 
< 0.001). 

Our data are in agreement with those of Dr. Ritchie and 
suggest that the motility of the jeyunal loop after Roux-en-Y 
biliary diversion is significantly reduced by the addition of TV, 
as shown by the shortened duration of the Activity front. 

We therefore recommend that gastric secretory testing by 
part of the pre-operative evaluation of all patients with alkaline 
reflux gastritis and that TV be reserved only for those patients 
with normal or high acid output. 


C. HUSCHER, M.D. 
S. CHIODINI, M.D. 
F. TORRI, M.D. 
Gavardo, Italy 
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December 16, 1986 
Dear Editor: 


The communication of Dr. Huscher and his colleagues is of 
interest because it adds additional support to the concept that 
the creation of a Roux-en-Y limb after truncal vagotomy and 
gastrectomy results in Roux limb dysmotility, which, in turn, 
is responsible for the delayed gastric emptying of solids fre- 
quently observed in such patients.!:? Although some investiga- 
tors doubt that this phenomenon exists,* evidence to the con- 
trary continues to. accumulate. In the report to which Dr. 
Huscher and his colleagues refer,‘ significant delays in gastric 
emptying were noted early after conversion to a Roux in 
twelve patients, all of whom had had a truncal vagotomy and 
distal gastrectomy with gastrojejunostomy as an index proce- 
dure. On preoperative testing, each patient had clear evidence 
of a complete vagotomy. In this group, the original gastroen- 
teric anastomosis was not revised in the course of fashioning 
the Roux nor were the vagus nerves touched. After operation, 
all stomata were widely patent both endoscopically and on 
barium study, yet delayed emptying still developed. These data 
suggested to us that division of the afferent limb might affect 
the peristaltic pattern of the efferent (Roux) limb, resulting in 
delayed gastric emptying. Indeed, a recent communication? 
indicates that both the fasting and fed motility patterns of the 


Roux limb are severely abnormal, much as Dr. Huscher et al. 


have observed. It has been suggested that this dysmotility 
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might be a consequence of isolation of the limb from the pace- 
maker of the small bowel located in the duodenal bulb.” 

In our experience, limb dysmotility is of little clinical conse- 
quence in the majority of patients. There are two important 
exceptions, however: first, those patients who have significant 
delays in solid emptying preconversion and, secondly, those 
who undergo simultaneous truncal vagotomy and creation of 
the Roux. One large series estimates that, in the latter circum- 
stance, serious delays in emptying can be anticipated in up to 
10% of patients. My own personal experience in this regard 
has been so chastening (three of five) that I currently make it.a 
practice to undertake extensive re-resection of the stomach (up 
to 90%) coincident with fashioning a Roux in those patients 
requiring concomitant vagus section. Clearly, the role of ex- 
tragastric vagotomy in producing or exaggerating Roux limb 
dysmotility needs to be clarified. Existing experimental data 
. are equivocal’; for this reason, the information presented by 
Dr. Huscher and his colleagues, suggesting that activity front 
percent durations (which I take to mean the percent of time in 
which normal MMCs are apparent) are greater in the nonva- 


gotomized group of patients reconstructed as a Roux than in ` 


the vagotomized ones, is of interest and deserves attention. 
Assuming that extragastric vagotomy does have a deleteri- 
ous effect in this clinical setting, at least acutely, is there merit 
to the suggestion that truncal vagotomy can safely be omitted 
in those patients requiring reconstruction as a Roux who have 
“low acid output”? I am somewhat skeptical. In the first in- 
stance, acid secretory studies in the postgastrectomy patient 
are difficult in our experience, especially in the face of exces- 
sive enterogastric reflux. Such studies require meticulous tech- 
nique to be valid. I fear that in the usual clinical laboratory 
setting, sample error could be enormous. More importantly, 
the follow-up of the nonvagotomized patients described in Dr. 
Huscher’s letter has been relatively short, perhaps too short for 
the detection of excessive rates of stomal ulceration (which is, 
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of course, the critical issue). In fact, I am personally aware of at 
least five instances of stomal ulceration in patients recon- 
structed as a Roux without vagotomy. Although the denomi- 
nator figure is unknown, I suspect it is relatively low. An alter- 
native approach might be to attempt to preserve extragastric 
cholinergic innervation of the intestine by the use of selective 
vagotomy under these circumstances. In my opinion, such an 
approach is worthy of both clinical and experimental explo- 
ration. 


WALLACE P. RITCHIE, JR., M.D., PH.D. 
Philadelphia, Pennsylvania 
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ndications: For contro! of severe nausea and vomiting. 

ontraindications: Comatose or greatly depressed states due to CNS depressants: 
echatric surgery: use in chidren under 2 years of age or under 20 ibs.. use in children 

or conditions for which dosage has not been established. 

arnings: The extrapyramidal symptoms which can occur secondary to ‘Compazine’ 
nay be confused with the central nervous system signs of an undiagnosed primary 
isease responsible for the vomiting, e.g., Reye's syndrome or other encephalopathy. 
he use of ‘Compazine’ and other potential hepatotoxins should be avoided in children 
and adolescents whose signs and symptoms suggest Reye's syndrome. 


May Cause tardive dyskinesia in some patients on neuroleptic (antipsychotic) therapy 
usually long-term. This syndrome consists of potentially irreversible. involuntary dyskinetic 
movements. The risk of tardive dyskinesia and likelihood of irreversibility are thought 
related to duration cf treatment and total cumulative dose of neurolepte drugs. 

ise in patents with bone marrow depression only when potential benefits outweigh 

risks. Patients who develop a hypersensitivity reaction (e.g., blood dyscrasias or jaundice! 
to a phenothiazine generally should nol be reexposed to any phenothiazine. Caution 
patients about activities requiring alertness (e.G.. operating vehicles or machinery}, 
specially during the first lew days therapy. Prochlorperazine may intensify or proiang the 
action of other C N.S depressants. 

Use in pregnancy is not recommended except in cases so serious and intractable that. 

in the physician s judgment, drug intervention is required and potenhal benefits outweigh 
possible hazards. There have been instances of prolonged jaundice. extrapyramidal 
signs, hyperrefiexia or hyporefiesua in newborn infants whose mothers received 
phenothiazines. There is evidence that phenothiazines are excreted in the breast milk of 
nursing mothers 

Precautions: The antiemetic action of Compazine’ may mask the signs and symptoms of 
overdosage of other drugs and may obscure the diagnosis and treatment of other 
conditions such as intestinal obstruction. brain tumor and Reyes syndrome (See 
Warnings]. Postoperative aspiration of vomitus has occurred in a few surgical patients 
[who received prochlorperazine as an antiemetic. When used concomitantly with cancer 
chemotherapeutic drugs, may obscure vomiting as a sign of these agents toxicity Deep 
sleep and coma have been reported with prochlorperazine, usually with overdosage 
Neuroleptic drugs cause elevated prolactin levels that persist during chrenic administration. 
Since approximately one-third of human breast cancers are prolactin-dependent in vitro, 
this elevation is of potential importance if neuroleptic drug administration is contempiated 
ina patient with a previously detected breast cancer. Neither clinical nor epidemiologic 
studies to date, however, have shown an association between the chronic administration 
of neuroleptic drugs and mammary tumorigenesis. 

Permanently stop neurciepte therapy ¢ neuromuscular reactions occur in pregnant 
women or m children 

in children with acute ilinesses or dehydration, use only under close supervision. 
Avoid high doses and parenteral admiristraton when cardiovascular system is impared 
since hypotension has occurred. Use cautousiy tn patients with glaucoma. Use with cau- 
tort in persons who will be exposed to extrerne heat since phenothiazines may interfere 
with fhermoregulatory mechanisms. Phenothiazines can diminish the effect of oral ant- 
coaquiants. Phenothiazines can produce aipha-adrenergic blockade Thiazide diuretics 
may accentuate orthostatic hypotension that may occur with phenothiazines. Antihyper- 
tensive effects Gf Quanethidine and related compounds may be counteracted when 
phenothiazines are used concomitanty Concomitant administration of phenothiazines 
with propranolol results in increased pasma levels of both drugs and may also precipitate 
phenytoin toxicity. Phenothiazines may lower the convulsive threshold: dosage adjustments 
of anticonvulsants may be necessary. Presence of phenothiazines may produce false 
positive ohenyiketonuna (PKU) test results. Pathents should not receve ‘Compazine 48 
hours before or 24 hours after myelography with the contrast medium metrizamide. 
Adverse Reactions: Drowsiness. dizziness. amenorrhea, blurred vision. skin reactions. 
Hypotension. Choiestatic jaundice, leukopenia, agranulocytosis. Fatty changes in the liver 
have been observed in a few patients who died while receiving the drug (no causa! 
relahanship has been established]. Neuromuscular (extrapyramidal) reactions: motor 
fastiessness, dystonias, pseudo- parkinsonism. tardive dyskinesia, and a variant, tardive 
dystonia. Contact dermatitis is a possibilty f Compazine Injection {sclutian) inadvertently 
gets on hands or clothing. 

Other adverse reactions reported with ‘Compazine’ or other phenothiazines: Some 
adverse effects are more frequent or intense in specific disorders e.o., severe hypoten- 
sion in mitral insufficiency or pheochromocytoma! Grand mal and petit mal convulsions: 
altered cerebrospinal fluid proteins, cerebral edema: prolangation and intensification of 
ihe action of C.N.S depressants, atropine, heat and organophospherus insecticides. 
dryness of mouth, nasal congestion, headache, nausea, constipation, obstipation., 
adynamuc ileus, ejaculatory disorders/impotence, oriapism, atomic coon, urinary 
retention, miosis and mydnasis: reactivation of psychotic processes, cataionic-like states: 
hypotension (sometimes fatali, cardiac arrest pancytopenia, thrombocytopenic purpura. 
eosinophilia, hemolytic anemia, aplastic anemia, biliary stasis, hyoerglycerna. hypogly- 
cema, glycosuria. lactation, galactorrnea. gynecomastia, menstrual irregularities, laise 
positive pregnancy tests: photosensitivity iching. erythema, urticaria. eczema up to 
exfohative dermatitis, asthma, laryngeal edema: angioneurotic edema, anaphviactoid 
reachons, peripheral edema, reversed epinephrine effect: hyperpyrexia: mid fever after 
large LM. doses: increased appetite, increased weight. a systemic iupus erythematosus- 
ike syndrome: pigmentary retinopathy: neurciepic malignant syndrome, which may be 
fatal. with prolonged admunistration of substantia! doses. skin mamentation, epithelial 
keratopathy, and lenticular and corneal deposits. 

EKG changes have been reported. Discontnue iong-term, high-dose therapy gradually. 
Note: Sudden death in patents taking phenothiazines (apparently due to cardiac arrest or 
asphyxia due to fadure of cough reflex) has been reported. 

Supplied: Tablets —5, 10 and 25 mg., in bottles of 100: Spansule“ capsules —- 10, 15 
and 30 mg., in bottles of 50; Injection- 5 mg./ml. in 2 mi. amputs, 10 mi. vials and 

2 mi. disposable syringes; Suppositories — 254, 5 and 25 mg.; Syrup—5 mg./5 mt; 
Single Unit Packages of 100 {intended tor institutional use only}—5 and 10 mg. tablets; 
10, 15 and 30 mg. ‘Spansule’ capsules. 
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Classified ad copy, like other advertising copy, will be 


reviewed for approval prior to publication. 


Classified Rates: $9.00 per line or fraction of line. The 


average line will be 40 characters. 


Box Numbers: Replies may be directed via Box # to J.B. 


Lippincott Company, at an extra charge per insertion of 
$6.50 to cover handling costs in forwarding such replies to 
the advertiser. 


How to Order: Send typewritten text copy for the ad with 


remittance in full to: 


ANNALS OF SURGERY 
c/o J.B. Lippincott Company 
Attn: Dorothy Giover 
East Washington Square 
Philadelphia, Pa. 19105 
(215) 238-4215 


Deadline: Copy received by the 1st of month preceding month 


of issue, e.g. September 1 for October issue. Ads received after 
the 1st will run in the next available issue. 





GENERAL SURGEON IN ARIZONA — Actively seeking career 
oriented board eligible/certified associate. Early partnership for right 
individual in 10- year est. practice. Some assisting, trauma, and 
transplant assist. Emphasis on high quality care. Large referral base. 
3 offices. Main off. adj. to metro hosp. Good benefits inc. health and 
pension. Send C.V. to: 515 W. Buckeye Road #401, Phoenix, AZ 
85003. 





For Sale —- General Surgery Practice in Central Massachusetts. Solo 
practitioner retiring immediately. BC/BE required. Reply with CV. 
Reply Box #ANN6A, J.B. Lippincott Co., East Washington 
Square, Phila., PA 19105. 





House physician with 2 or more years of formal training in 
surgery wanted for a 275 bed hospital. Excellent fringes. Hospital 
will cover malpractice insurance. Call George Kellas, M.D. (304) 
242-6880. 





Energetic young board certified or board eligible general surgeon 
to fill position as full time assistant in a growing five man cardiac 
surgery practice in desirable Northern California location. Excellent 
salary and benefits. Please respond with curriculum vitae. Reply to 
Box #ANN6B, J.B. Lippincott Co., East Washington Sq., Phila., 
PA 19105. 





GENERAL SURGEON for full time faculty position with training 
and principal interest in the field of nutrition. Gastrointestinal and/ 
or encodrine surgery. Department of Surgery, Medical College of 
Ohio. Address inquiries to Neil R. Thomford, M.D., Chairman, 
Department of Surgery, Medical College of Ohio, C.S. 10008, 
Toledo, OH 43699. The Medical College of Ohio is an equal 
opportunity employer. 








ANNALS OF SURGERY is a monthly journal which considers 
_ for publication original articles in the field of surgery. It is the 
- oldest continuously published journal in the English language 
- solely devoted to the surgical sciences. The Editorial Board con- 
_ siders only papers judged to offer significant contributions to 
< the advancement of surgical knowledge. 

_ CONTRIBUTIONS. Four typed copies of the manuscript and 
_. four copies of the illustrations should be sent prepaid to the 
_ Chairman of the Editorial Board of Annals of Surgery. 


David C. Sabiston, Jr., M.D. 
Annals of Surgery 
Department of Surgery 
Duke University Medical Center 
Durham, North Carolina 27710 


Annals of Surgery has joined a number of other leading Med- 
ical Journals which endorse the “Uniform Requirements for 
Manuscripts Submitted to Biomedical Journals.” These Re- 
quirements were established by an agreement among a number 
of Editors of Clinical Journals in the United States, Canada and 
the United Kingdom. The Criteria for preparation of manuscripts 

are as follows: 


2 SUMMARY OF REQUIREMENTS 


Type manuscript double spaced, including title page, abstract, 
< text, acknowledgments, references, tables, and legends. 

_ Each manuscript component should begin on a new page, 
` In this sequence: 

. Title page 

Abstract and key words 

Text 

Acknowledgments 

References 

Tables: each table, complete with title and footnotes, on a 

separate page 

Legends for illustrations 

Illustrations must be good quality, unmounted glossy prints 
usually 12.7 by 17.3 cm (5 by 7 in.) but no larger than 20.3 by 
25.4 cm (8 by 10 in.). 

Submit the required number of copies of manuscript and 
figures (see journal’s instructions) in heavy-paper envelope. 
Submitted manuscript should be accompanied by covering letter, 
as described under “Submission of Manuscripts,” and permis- 
sions to reproduce previously published materials or to use il- 
lustrations that may identify subjects. 

Follow journal’s instructions for transfer of copyright. 

Authors should keep copies of everything submitted. 


PREPARATION OF MANUSCRIPT 


_ Type manuscript on white bond paper, 20.3 by 26.7 cm or 
= 21.6 by 27.9 cm (8 by 10% in. or 842 by 11 in.) or ISO A4 (212 
> by 297 mm) with margins of at least 2.5 cm (1 in.). Use double 
: ¿spacing throughout, including title page, abstract, text, acknowl- 
< edgments, references, tables, and legends for illustrations. Begin 
- each of the following sections on separate pages: title page, 
- abstract and key words, text, acknowledgments, references, in- 
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Notice to Contributors and Subscribers 


dividual tables, and legends. Number pages consecutively, be- 
ginning with the title page. Type the page number in the upper 
right-hand corner of each page. 

Manuscripts will be reviewed for possible publication with 
the understanding that they are being submitted to one journal 
at a time and have not been published, simultaneously submitted, 
or already accepted for publication elsewhere. This does not 
preclude consideration of a manuscript that has been rejected 
by another journal or of a complete report that follows publi- 
cation of preliminary findings elsewhere, usually in the form of 
an abstract. Copies of any possibly duplicative published material 
should be submitted with the manuscript that is being sent for 
consideration. 


TITLE PAGE 

The title page should contain [1] the title of the article. which 
should be concise but informative; [2] a short running head or 
footline of no more than 40 characters (count letters and spaces) 
placed at the foot of the title page and identified; [3] first name, 
middle initial, and last name of each author, with highest ac- 
ademic degree(s); [4] name of department(s) and institution(s) 
to which the work should be attributed; [5] disclaimers, if any; 
[6] name and address of author responsible for correspondence 
about the manuscript; [7] name and address of author to whom 
requests for reprints should be addressed, or statement that 
reprints will not be available from the author; [8] the source(s) 
of support in the form of grants, equipment, drugs, or all of 
these. 


ABSTRACT AND KEY WORDS 

The second page should carry an abstract of not more than 
150 words. The abstract should state the purposes of the study 
or investigation, basic procedures (study subjects or experimental 
animals and observational and analytic methods), main findings 
(give specific data and their statistical significance, if possible), 
and the principal conclusions. Emphasize new and important 
aspects of the study or observations. Use only approved abbre- 
viations (see list of Commonly Used Approved Abbreviations 
elsewhere in this document). 

Key (indexing) terms: Below the abstract, provide and identify 
as such, three to 10 key words or short phrases that will assist 
indexers in cross-indexing your article and that may be published 
with the abstract. Use terms from the Medical Subject Headings 
list from Index Medicus whenever possible. 


TEXT 

The text of observational and experimental articles is usually-— 
but not necessarily—divided into sections with the headings 
Introduction, Methods, Results, and Discussion. Long articles 
may need subheadings within some sections to clarify their con- 
tent, especially the Results and Discussion sections. Other types 
of articles such as case reports, reviews, and editorials are likely 
to need other formats, and authors should consult individual 
journals for further guidance. 

Introduction: Clearly state the purpose of the article. Sum- 
marize the rationale for the study or observation. Give only 
strictly pertinent references, and do not review the subject ex- 
tensively. 
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IN EMPIRIC THERAPY OF 
NOSOCOMIAL INFECTIONS 


Peace of mind. 
Right from 
thë start. | 

















p 
hen infection develops in First-Dose Predictability. ; 
the hospitalized patient, After the first dose, Amikin produces 
there’s no time to be wrong therapeutic blood levels that are more ri 

\mikin® (amikacin sulfate) delivers th A Jonea eies i those of the other amino. _ 
glycosides. cm 


aggressive First-Dose therapy that can save 
lives. 





* Adapted from Holloway WJ: Management of sepsis in the elderly. Am J Med 80 (su, 
6B): 143-148, 1986. 
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irst-Dose Antimicrobial Activity. 


Amikin has the broadest spectrum of any 
aminoglycoside. 


-otal Amikin isolates = 247,503 
1 vitro data may not be directly correlated to clinical effectiveness. Data on file, 
ristol Laboratories. 





First-Dose Synergy. 

In combination with antipseudomonal 
penicillins and latest generation cephalo- 
sporins, Amikin is overall the most syner- 
gistic of the aminoglycosides.** 


First-Dose Economy. 


The least expensive aminoglycoside is not 
necessarily the one with the lowest acqui- 
sition cost. It’s the one not requiring 

replacement with a more effective agent.’ 


REFERENCES 
: Holloway WJ: a oye of sepsis in the elderly. Am J Med 80 (suppl 68): 143-148, 1986. 


t eee w new beta srra rendered the aminoglycosides obsolete for the treatment of serious nosocomial 
intections Am J Mod B0 (suppi 66): 44-4 1986. 


3. Lyon MD, et al: In vitro gA. of ipeni ticarcillin, and Haar alone and in combinations with aminoglycosides against 
aeruginosa. Antimicrob Agents Chemother 30 (1): 25-30, 1986. 
4. Gaya H: Combination Pepy ana monotherapy in the treatment of severe infection in the immunocompromised host. Am J Med 
80 (supp! 6B): 149-155, 1 
5. Gladen HE: Cost-effective aminoglycoside therapy in surgical patients. Am J Med 80 (supp! 68): 228-233, 1986. 


bose AMIKIN 


AMIKACIN SULFATE 
Right From the Start 


Please see next page for brief summary of prescribing information and 
©1987, Bristol-Myers U.S. Pharmaceutical and Nutritional Group e Evansville, Indiana 47721 U.S.A. 
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- AMIKIN® 
: AMIKACIN SULFATE 


i” BRIEF SUMMARY OF PRESCRIBING INFORMATION (t) 10/83 
” For complete prescribing information, please consult product literature. 


WARNINGS 
Patients treated with aminoglycosides should be under close clinical 


. sere "aah 4 the potential ototoxicity and nephrotoxicity asso- | N D EX T O A DV E RTI S E R S 


Ototoxicity, both auditory and vestibular, can occur in patients treated 
: fat higher doses or for periods longer than those recommended. The 
brisk of amikacin-induced ototoxidfty is greater in patients with renal 
damage. High frequency deafness usually occurs first and can be de- 
tected oniy by audiometric testing. Vertigo may occur and may be 
ge alg of Scag cape H 
e ototoxicity potential of amikacin in infants is not known. Untd R 
more safety reports become availabie, amikacin shouid be used in Academic Press , 
infants only in those specific circumstances when susceptibility testing 
indicates that other aminoglycosides cannot be used or are otherwise 
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Pola et ai when the infant can be observed closely for evi- Albert Einstein/Montefiore 
ence of toxicity 
Aminoglycosides are potentially nephrotoxic. Renal and eighth-nerve Medical Center ............. aE os Pct ae Oe 


function shouid be closely monitored in patients with known of sus- 

ie refal Ta also in fps ied jan hiset is 
initially normal but w p signs of renal dysfunction during ther- ‘ f 
apy Such impairment may be characterized by decreased creatinine American Cancer Society T EET EE 10A,14A 
clearance, the presence of cels or casts, oliguria, proteinuria, de- 
for tne urine ity can a evidence of increasing nitrogen reten- 
tion (increasing Of creatinine). i i 

Evidence of impairment in renal, vestibular or auditory function re- Bissell Medical Products, INC. ........... Cover 3 
— discontinuation of i ae or m et i 

erum concentrations shoul monitored when feasible, and pro- ; : 

tonged = concentrations above 35 mcg/mi should be avoided. Urine Bristol Laboratories .............. 16A,38A-40A 
should be examined for increased excretion of protein, the presence of 
cells and casts, and decreased specific gravity 


Concurrent and/or sequential use of topically or systemically neuro- if ai 
toxic of nephrotoxic antibiotics, particularly kanamycin, gentamicin, to- Classified Advertising Pi RNAS Reon a ee. BAe, RE NS 34A 
bramycin, neomycin, p cephaloridine, paromomycin, viomy- 
cin, polymyxin B, colistin and vancomycin should be avoided. , l 

AMIKIN should not be given concurrently with potent diuretics (etha- Dornier Medical Systems ete eee ce ee COA, 283A 


crynic acid, furosemide, meralluride sodium, sodium mercaptomerin or 
mannitol}. Some diuretics themselves cause olotoxicity, and intraver- 





ously administered diuretics enhance aminoglycoside toxicity by altering 
[antibiotic concentrations in serum and tissue. | AKO iid ated Ao ace eek els a ane Se ae 
CONTRAINDICATIONS = . 
A history of hypersensitivity to amikacin is a contraindication for its Gunerson Clinic Ltd. ..................... B0A 
USE, | 
WARNINGS . . 
See “Warning” box above. | Ishiyaku Euro America, Inc. ................ 8A 
PRECAUTIONS 
AMIKIN is potentially nephrotoxic, ototoxic, and neurotoxic. The com Lea & Febiger iss cpsandesticlnl Sovieh dpe iter tects Beles techie tu CeO 


current or serial use of other ototoxic or nephrotoxic agents should be 
avoided either systemically or topically because of the potential for 
additive effects. Such agents include antibacterial drugs such as 


kanamycin, gentamicin, tobramycin, neomycin, streptomycin, cephalori- Lederle Laboratories ................. 3IA-G2A 
dine, paromomycin, viomycin, polynyxin B, colistin and vancomycin as E 3 
be Balai wg “ale e sthacrynic acid or furosemide, . 
y — See “Warning” box. Ara z 

Nephrotoxicity — Since AMIKIN is present in high concentrations J.B. Lippincott Company OEE ATENE AD a 17A 


in the renal excretory system, patients should be well hydrated to mini- 
mize chemical irritation of the renal tubules. Kidney function should be : ; 
assessed by the usual methods prior to starting therapy and daily McNeil Pharmaceutical ............... 24A,25A 
during the course of treatment. 
ne signs of day a ap A j Ser white or red celis o albumin}, 
dration should be increased. A reduction in dosage (see “Dosage and ‘ . 
Administration’) may be desirable if other evidence of renal dysfunction Mead Johnson Pharmaceutical Div. ste eee Cover 4 
occurs such as decreased creatinine clearance, decreased urine spe 
cific gravity, increased BUN, creatinine or oliguria. if azotemia increases 


3 if Score decrease in urinary dutpul occurs, treatment should Mento oie So a ooo ee acct eh bee Ba el tei OA 
e stopped. 

Mase me see are weil hydrated and kidney pal iS phe 

the risk of nephrotoxic reactions with amikacin is low if the dosage 

recommendations (see “Dosage and Administration”) are not exceeded, Merck, Sharp & Donme ....... 18A-20A,28A-30A 


Neurotoxicity — Neuromuscular blockade and muscular paralysis 
diene lle the cat alk mgh sage of amikacin (188 
mg/Kg). The possibility of neuromuscular blockade and respiratory pa- 
ralysis should be considered when amikacin is administered concomi- Moss Tubes, ING, eee ee cece eee ees 21A 
tantly with anesthetic or neuromuscular blocking drugs. H blockade 
occurs, calcium salts may reverse this phenomenon. ; 
Other — Cross-allergeniicity among aminoglycosides has been derm- New York Hospital —_ 
onstrated. As with other antibiotics the use of amikacin may result in 
overgrowth of nonsusceptible organisms. tf this occurs, appropriate Cornell Medical Center .......... 
therapy should be instituted. 
nis anaes AR Ra et pra bp been Healey in rats 
and mice an revealed no evidence of impaired fertility or harm to . 
the fetus due to amikacin. There are no well-controlled studies in preg: Parke-Davis & Company EE 
nant women but investigational experience does not include ary positive 
ei y adverse effects on the fetus. PIRA sel Mg re 
efined risk, such experience cannot exclude the possibility of inire- j i 
quent or subtle damage to the fetus. AMIKIN should be used in preg- SmithKline Beckman Corp. S Note eee 33A,34A 
nant women only when clearly needed. 
it is not known whether this drug is excreted in human milk. As a 


wee 14A 


+ 


... 9A-10A 


general rule, nursing should not be undertaken while a patient is on a Stuart Pharmaceuticals ...... Cover 2,1A,11A-14A 
drug since many drugs are excreted in human milk. 
ADVERSE REACTIONS A : 
Ototoxicity — See “Warning” box. University of Pittsburgh 
Nephrtosety — Albuminuria, presence of 1ed and white cels School of Medicine ........... u... 30A 


casts, azolemia and oliguria have been reported. 
nd A lA ig n pp above, oe ee ba 
tions whic en reported oh rare occasions are skin rash, drug i 
fever, headache, paresthesia’ tremor, nausea and vomiting, eosinophilia, Edward Weck & Company, ING: a 4A-5A,36A,37A 
arthralgia, arerrud, hypotension. 
osage — in the event of overdosage or toxic reaction, perito- 
a dialysis or hemodialysis will aid in the removal of amikacin from the 
ood. 
S 
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THE NYHUS/NELSON" GASTROSTOMY TUBE 
FOR GASTRIC DECOMPRESSION 
AND JEJUNAL FEEDING 


The NYHUS /NELSON™ GASTROSTOMY TUBE inserted during abdominal operations is used for. 
simultaneous gastric decompression and enteral feeding. Its proven twin balloon design 
facilitates passage of the tube through the retroperitoneal duodenum. A tube anchor 
is provided to help prevent tube migration. Your patient is protected against gastric 
distention and reflux of enteral alimentation fluids. Advantages of early post-op 
feeding with the NYHUS/NELSON™ GASTROSTOMY TUBE include significant 


metabolic benefits, weight maintenance, and shorter hospital stays. H 


f 


Send the coupon below to receive more information on how the 


Also Available * 
HUS/NELSON™ 
OGASTRIC TUBE 


ice the tip of the tube has been advanced 
the second portion of the duodenum, the 
oximal balloon, which is still in the stomach, 
in be grasped and pushed through the 
/lorus. As the proximal balloon approaches 
2 second portion of the duodenum the 
‘tal balloon can be grasped at the ligament 

è Treitz and the tip of the tube advanced into 

jejunum. 


t. 


NYHUS/NELSON™ GASTROSTOMY TUBE can help save 


costs and benefit your patients. 


mS BISSELL MEDICAL PRODUCTS INC. 


© 135.South LaSalle Street 


Chicago, Illinois 60603 


U.S. Patent No. 4,368,7 


Bissell Medical Products, Inc. 
P.O. Box 1338 
Chicago, IL 60690 


O Please send me more information on the 
Nyhus/Nelson™ Gastrostomy Tube. 


O Please send me more information on the 
Nyhus/Nelson™ Nasogastric Tube. 


O Please have your sales representative contact m! 


Hospital 
(| =- a 
—_ —— S aia 


Telepnone_|____)__ gl 
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| If the movement needs improvement... | 
_ Colace or Peri-Colace 





Recommend the time-tested anticonstipants that relieve gently 
and reliably. Colace (docusate sodium) softens the stool and helps prevent 
straining...especially important for patients with anorectal disorders. 

When laxative action is also needed, Peri-Colace (casanthranol and 
docusate sodium) both softens stools and stimulates peristalsis to correct 
constipation, usually overnight. 

Colace and Peri-Colace offer you the flexibility of 50 mg and 100 mg.- 
capsules, syrup, or liquid. Recommend them with confidence for virtually 
all your adult and pediatric patients. 


Gentle relief you’ve relied on for over 25 years 


GOLACE œ> PERIGOLACE @ 


(stool softener) (laxative plus stool softener) 


7 Mead Himan 


PHARMACEUTICAL DIVISION 
COLACE® is a Registered Trademark of Mead Johnson & Company. © 1985 Mead Johnson & Company, Evansville, Indiana 47721 U.S.A. J-V2 


